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Key  to  Nearctic  Parasites  of  the  Genus  Rhyacionia : 
with  Species  Annotations 


by 


Harry  O.  Yates  III,  Entomologist 


Forestry  Sciences  Laboratory 
Athens,  Georgia 


INTRODUCTION 

With  the  increasing  interest  being  shown  in  the  biological  control 
of  forest  insect  pests,  it  seemed  that  a  comprehensive  review  of  the 
parasites  of  the  entire  genus  Rhyacionia  would  be  timely.  Members  of 
this  genus,  commonly  known  as  tip  moths  or  shoot  moths,  are  primarily 
pests  in  pine  plantations.  They  may  reduce  growth  increment  and,  in  some 
cases,  affect  tree  form  so  adversely  that  the  tree  is  rendered  unmerchant¬ 
able  for  possible  future  sawtimber. 

For  years  Rhyacionia  spp.  have  been  a  problem  mainly  in  the  Eastern 
United  States  and  Canada.  In  1959,  however,  the  European  pine  shoot 
moth,  R.  buotiana  (Schiffeimiiller) ,  was  found  in  the  state  of  Washington. 
Presently,  nearly  all  the  Forest  Experiment  Stations  of  the  U.  S.  Forest 
Service  are  conducting  seme  research  on  the  genus  Rhyacionia.  In  addition, 
a  number  of  universities,  particularly  in  the  South,  are  carrying  out 
research  programs  on  tip  moths  and  shoot  moths.  Several  Canadian  forest 
biology  laboratories  are  conducting  studies  on  general  biology  and  on 
parasite  behavior,  and  a  comprehensive  program  of  parasite  introduction 
and  establishment  is  underway. 

Published  reports  list  more  than  100  insect  species  as  parasites  of 
the  genus  Rhyacionia  in  the  Nearctic  Region.  An  additional  27  parasite 
species  noted  in  the  literature  are  considered  erroneous  citations  or 
questionable. 

In  1927,  Cushman(41)  published  a  key  to  29  parasite  species  of  the 
Nantucket  pine  tip  moth,  R.  fitiuA&uwa  (Comstock) .  While  adequate  at 
the  time,  this  key  falls  far  short  as  a  taxonomic  tool  when  the  more  than 


100  species  presently  recorded  are  considered. 

A  more  recent  key  to  the  parasites  of  R.  buotiana  in  Wisconsin  has 
been  published  (124).  Keys  to  both  adults  and  final-instar  larvae  are 
presented  for  20  shoot  moth  parasites.  The  value  of  this  regional  work 
is  enhanced  by  parasite  larval  descriptions,  illustrations,  and  excellent 
detailed  notes  on  biology. 

Generic  synonymy  for  the  genus  R hyacionia  includes  Evetnia  and 
Retinia.  Host  citations  may  be  listed  under  any  of  these  names.  The 
following  species  of  RhyacXonia  are  found  within  the  Nearctic  Region  and 
are  considered  in  this  study  of  the  parasites. 

Scientific  Names  Common  Names 


R hyacionia  adana  Heinrich 
R.  buotiana  (Schiffermiiller) 

R.  busckana  Heinrich 
R.  ^nustnana  (Comstock) 

R.  ^nustAxma  var.  bushnctti  (Busck) 
R.  montana  (Busck) 

R.  ncomcxicana  (Dyar) 

R.  pasadcnana  (Kearfott) 

R.  nigidana  (Femald) 

R.  suhtAopica  Miller 
R.  zozana  (Kearfott) 


European  pine  shoot  moth 

Nantucket  pine  tip  moth 
Western  pine  tip  moth 

Southwestern  pine  tip  moth 
Monterey  pine  tip  moth 
Pitch-pine  tip  moth 
Subtropical  pine  tip  moth 
Ponderosa  pine  tip  moth 


Several  parasite  citations  for  R hyacionia,  Retinia  and  Evctxi a  have 
been  omitted  since  host  species  within  these  genera  have  subsequently  been 
placed  in  other  genera.  These  include  Rhyacionia  comstockiana  (103) , 
EvcOiia  comstockiana  (27),  and  Rctinia?  comstockiana  Femald  (30) 

[=  Pctaova  comstockiana  (Femald)];  Evctnia  siskiyouana  Busck  (40) 

[=  BajibaAa  col^axiana  var.  siskiyouana  (Kearfott)];  and  Evetsiia 
taxi^otictta  Busck  (40)  [=  BaAbaAa  col^axiana  var.  taxi^otictta  (Busck)]. 


A  loose  format  has  been  maintained  throughout  this  paper  to  permit 
addition  of  notes  and  information  published  in  future  papers  on  this 
subject.  This  should  greatly  enhance  the  usefulness  of  this  paper  to 
the  worker  in  biological  control. 


List  of  Parasite  Species 

The  synoptic  list  of  Nearctic  or  successfully  introduced  parasites 
is  constructed,  with  a  few  exceptions,  solely  from  published  papers.  No 
attempt  has  been  made  to  include  citations  found  in  the  various  progress 
reports,  theses,  insect  identification  forms,  etc. 

Both  parasites  and  hyperparasites  are  listed.  The  true  relationships 
of  these  insects  to  Rhyacionia,  when  known,  are  discussed  in  the  annotated 
species  list. 


The  parasite  list  is  arranged  phylogenetically  through  genus  accord¬ 
ing  to  Muesebeck  ct  at.  (104),  Krombein  (79),  and  Stone  oX  at.  (120). 
Species  within  a  genus  are  arranged  alphabetically. 


-2- 


£15101 


Family 

Subfamily 

Tribe 


ORDER 

Superfamily 


Genus  —  species 

Specific  nomenclature  confoims  to  the  above  references  except  for  a 
few  cases  where  more  recent  changes  were  suggested  by  taxonomists  of  the 
U.  S.  National  Museun.  Incorrect  literature  citations  (synonyms,  mis¬ 
spellings,  etc.)  are  not  indicated  in  this  list  but  they  are  presented  in 
the  annotated  species  lists  and  the  index. 

Parasite  Keys 

These  keys  are  designed  for  the  entomologist  and  require  some  knowl¬ 
edge  of  insect  anatomy.  Workers  using  the  keys  will  find  Torre -Bueno (12 5) 
a  useful  reference.  Seme  key  characters  are  illustrated  by  line  drawings 
or  wing  photographs  and  referred  to  in  key  couplets  by  figure  nunber. 

All  parasites  or  genera  listed  in  the  synoptic  list  are  included  in 
these  dichotomous  keys.  For  simplicity,  I  have  chosen  to  divide  the  key 
into  different  taxonomic  levels.  The  first  key  goes  to  order  and  family, 
and  then  succeeding  keys  go  to  subfamily,  tribe,  genus,  and  species.  In 
some  cases,  depending  on  the  size  of  the  group,  keying  to  family  (e.g., 
Elasmidae)  is  all  that  is  necessary  to  determine  the  parasite  species. 

In  other  instances,  each  level  of  key  must  be  used  in  order  to  make 
specific  determination. 

At  the  end  of  each  key  couplet  is  found  the  nunber  of  the  next 
couplet  to  go  to  within  that  key.  In  instances  where  a  couplet  gives  a 
determination  to  order,  family,  subfamily,  tribe,  or  genios,  the  nunber 
following  that  intermediate  determination  refers  to  the  page  where  this 
group  may  be  keyed  further.  When  a  specific  (in  seme  cases  generic) 
determination  is  made,  the  page  nunber  refers  to  the  page  where  the 
literature  is  abstracted  in  the  annotated  species  list. 

All  keys  were  developed  from  published  keys  or  personal  correspon¬ 
dence  with  taxonomists,  and  the  key  characters  were  checked  for  accuracy 
with  verified  specimens  provided  by  the  U.  S.  National  Museun  or  other 
authoritative  sources. 

In  sane  instances  species  keys  are  quite  difficult  to  work  with  even 
for  the  expert  and  occasionally  both  sexes  are  necessary  for  positive 
identification.  In  most  cases,  accurate  generic  determination  should  be 
possible  by  the  entomologist,  but  species  determinations,  particularly 
with  some  of  the  large  genera,  may  be  difficult  and  require  the  assistance 
of  an  expert. 

One  limitation  of  this  key  (a  characteristic  of  all  keys)  is  that  it 
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will  not  detect  a  new  species  of  parasite. 

Workers  studying  parasites  of  this  genus  are  cautioned  that  collect¬ 
ing  and  placing  Rkyacionia  infested  shoots  in  a  closed  container  is  not  a 
reliable  means  of  parasite  collection.  Parasites  of  pine-needle  miners, 
spiders,  or  insects  alighting  on  pine  shoots  (and  captured  during  shoot 
collection)  may  also  be  collected  and  be  erroneously  associated  with 
Rkyacionia.  In  addition,  their  true  relationship;  e.g.,  primary  vs. 
secondary,  solitary  vs.  gregarious;  is  not  always  apparent. 

This  technique  does  have  value  in  determining  the  presence  and 
abundance  of  verified  parasite  species  in  a  particular  area,  but  any  new 
species  should  be  viewed  with  skepticism  and  attempts  should  be  made  to 
make  collections  from  actual  host  material. 

Annotated  Parasite  Species  List 

The  annotated  parasite  species  list  includes  information  on  nomen- 
clatural  literature  records,  adult  size,  range,  Rkyacionia  hosts,  and 
general  annotations. 

Published  Rkyacionia  parasites  considered  erroneous  are  mentioned 
and  discussed  preceding  each  family.  The  decisions  as  to  whether  the 
citations  are  erroneous  are  largely  those  of  personnel  at  the  U.  S. 
National  Museum. 

Misspellings,  synonyms,  and  erroneous  combinations  of  each  species 
of  parasite  are  presented  only  if  thus  listed  in  the  Rkya.cA.onia.  litera¬ 
ture.  In  sane  cases,  nanenclature  found  in  the  literature  has  been 
recently  changed  to  new  generic  or  specific  names.  The  index  includes 
all  such  literature  records  of  synonyms,  misspellings,  and  erroneous 
canbinations . 

The  parasite  ranges  are  based  on  those  published  in  the  various 
synoptic  catalogs,  and  they  also  include  States  where  parasites  were 
reared  from  Rkyacionia  material.  This  not  only  gives  information  on  the 
parasites'  total  range,  but  also  areas  where  it  has  been  found  attacking 
the  genus  Rkyacionia. 

In  the  "annotations"  section,  I  have  briefly  abstracted  published 
information  regarding  each  parasite.  Only  published  manuscripts  concern¬ 
ing  Rkyacionia  have  been  abstracted.  In  most  cases,  only  what  is  avail¬ 
able  in  the  citation  is  given,  and  additional  perusal  of  the  original 
manuscript  will  be  required  to  obtain  details  of  the  study  or  observation. 
Much  additional  information  on  each  parasite  may  be  found  in  other  papers 
cited  in  the  various  synoptic  catalogs  or  manuscript  bibliographies. 
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LIST  OF  PARASITE  SPECIES 


ORDER  HYMENOPTERA 
Superfamily  I chneunonoidea 

Bracanidae 

Euphorinae 

MzteosuiA  sp.  prob.  kypkan&Uaz  Riley 
Macrocent  r inae 

MacAocen&uiA  ancytivoAuA  Rohwer 
M.  cunici iluA  Walley 
M.  instabitiA  Muesebeck 


Blacinae 

OfigiJLuA  obACJUJuvton.  (Nees) 
Agathidinae 

EaAinuA  zzvuxpheAaz  Walley 

Agatki&  a.c/iobaAixUA  (Cushman) 

A.  annutipzA  (Cresson) 

A.  bZnomuuita  Muesebeck 
A.  piru.  (Muesebeck) 

Microgasterinae 

A parvtzleA  buAknzLLi  Muesebeck 
A.  zpino&Laz  Viereck 

A.  pz&tovaz  Walley 

HicAogaAteA  zpagogzA  Gahan 

Qieloninae 

PhanzAotma  nhyazioniaz  Cushman 
AAcogaAteA  sp. 

ChzlonuA  sp. 

Braconinae 

Beacon  gzLzchiaz  Ashmead 

B.  qermazcota  (Cushman) 

B.  hzbztox.  Say 

8.  mzititoK  Say 
B.  poUXivmOuA  (Cushman) 

B.  fikyazioniaz  (Muesebeck) 

B.  vaJuabiJtiA  (Provan cher) 
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Ichneunonidae 

Pimplinae 

Ephialtini 

ScxmbuA  (AtzZzophadnui)  ptzAopkonZ  (Ashmead) 
S.  (Scambu6)  apZopappt  (Ashmead) 

S.  (S.)  buoZZana  (Hartig) 

S.  Is.)  kupaz  (Harris) 

5.  (S.)  tzc.um62.ii i  Viereck 
S.  (S.)  tznzbsioi o6  Walley 

Ex.ejvLi>tzt>  com&todiZZ  (Cresson) 

VoZZchomituA  ptzsizZcu>  (Say) 

V.  tzfizbnxxn6  nubZZipznnZd  (Viereck) 

Pimplini 

PimpZa.  annuZipzA  Brulle 
P.  kzbpzAuA  (Townes) 

P.  6anguiru.pz6  Cresson 
P.  tusoionzZZaz  (Linnaeus) 

ItopZzctU  zonquZt>i£on  (Say) 

I.  zvztnZaz  Viereck 
1.  qtmdnZcinguZcutuA  (Provancher) 

Ichneunoninae 

PkazogznzA  zpinotiaz  Cushman 
P.  hzbttMA  (Cresson) 

Lissonotinae 

Glyptini 

GZypta  vaJiipcA  Cresson 
Lissonotini 

PZmpZoptznxLb  pas ivua  (Cresson) 


Ophioninae 

Campoplegini 

CampopZzx  fisuidtsianaz  Cushman 
VZadzgma  sp. 

Cremastini 

PnAj>tcmQAJxi>  baumho^zsu.  Cushman 

TfmthaZa  nztinZaz  (Cresson) 

TemzZucJia  zpago  gz6  (Cushman) 

T .  zvztfbiaz  (Cushman) 

T.  ZntzAAuptofi  (Gravenhorst) 

T.  mi.no sl  (Cushman) 

T.  nkyacZonZaz  (Cushman) 
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Ancmalini 

ktfwmzivA  cXavipzA  (Davis) 


A.  ovoiAivoAuA  (Rohwer) 

Superfamily  Chalcidoidea 

T  ri chog rammat i dae 

T txicWoghxama.  minutum  Riley 

Eulophidae 

Eulophinae 

Vi  cJLa.doc.QAuA  sp. 

Tetrastichinae 

T  otAaAticJiuA  cooAuioAconA  Ashmead 


T.  ZongicoApuA  (Girault) 

T.  mcAjylandcnt>ii>  (Girault) 

T.  tuAionum  (Hartig) 

Elachertinae 

PaAaotinx  taodae.  Miller 

EtachoAtuA  pint  Gahan 

E.  sp.  nr.  pAotootOAaiiA  Howard 

HyAAopuA  nhyacioniao  Gahan 

H.  tkymuA  Girault 

Entedontinae 

EudcAuA  aAgytiCAthiao  (Crawford) 

E.  AubopacuA  (Gahan) 

Elasmidae 

EiaAmuA  A  oXoaJa  cwtoZZatuA  Crawford 

Encyrtidae 

CopidoAma.  gonicuJLatm  (Dalman) 

Eupelmidae 

EupeimuA  cyanicopA  amicuA  Girault 
E.  cyanicopA  cyanicopA  Ashmead 

Eupoimoita  vcAicuZa/UA  (Retzius) 

EncynXxxA  piA  caZifioAnica  (Ashmead) 

Perilampidae 

PoAiJLmpuA  ^uivicoAniA  Ashmead 

P.  kyaZinuA  Say 

P.  tniAtiA  Mayr 
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Torymidae 

MonodontmeJiuA  dzntipzA  (Dalman) 
M.  minox.  (Ratzeburg) 

Pteromalidae 

CatoZaccuA  azne.oviAA.di6  (Girault) 

VZbAjackyA  cavuA  (Walker) 

HabxxjcytuA  phycidiA  Ashmead 

H.  thyxidopizAigiA  Howard 

Eurytomidae 

EuAytoma  pini  Bugbee 

Chalcididae 

Haltichellinae 

HaZXZchzZZa  AkyadonZaz  (Gahan) 


H.  xanticZzA  (Walker) 

Chalcidinae 

SpZZocJialciA  ^ZavopZcXa  (Cress on) 
S.  ZzptiA  Burks 

Superfamily  Bethyloidea 

Bethylidae 

GonZozuA  coZumbianuA  Ashmead 

G.  etzctuA  Fouts 

G.  fiovzoZatuA  Ashmead 

G.  ZongZczpA  Kieffer 

G.  ZonginzxviA  Fouts 
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ORDER  DIPTERA 


Superfamily  Chloropoidea 


Chloropidae 


Hapleglnella  conicola  (Greene) 
Superfamily  Oestroidea 


Tachinidae 

Tachininae 

Lypha  dubia  (Fallen) 


Goniinae 

Blondeliini 

Lixophaga  me.dLocsu/>  Aldrich 
L.  plumb ea  Aldrich 

ClAophyllopils  KttinAjKL  (Coquillett) 


Siphonini 

Actia  nudiba&l&  Stein 
Hyperecteinini 

EAynrUa  tovUisLohs  (Coquillett) 
Winthemiini 

Nmoiilla  ^lonatiii  (Fallen) 

Eryciini 

M cudfianyia.  Aaundtteil  (Williston) 
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PARASITE  KEYS 


1. 

1'. 

2CD. 

2’. 

3(2). 


3'. 


4(2’). 

4’. 

5(3’). 

5’. 

6(5). 


6’. 

7(6). 


7’. 


Key  to  Orders  and  Families  of  Recorded  Nearctic 
Parasites  of  the  Genus  Vhyacioruia 

Two  pair  of  wings . Hymenoptera  (2) 

One  pair  of  wings .  Diptera  (14) 

Antennae  filiform,  not  elbowed,  with  16  or  more  segments;  front 
wings  with  venation  well  developed;  well-defined  stigma  (Figs, 
la,  2a) .  Ichneunonoidea  (3) 

Antennae  with  less  than  14  antennal  segments . 

.  4 

Front  wing  with  1  recurrent  vein  (Fig .  la) . 

.  Braconidae  (11  genera)  p.  12 

Front  wing  with  2  recurrent  veins  (Fig.  2a) . 

.  Ichneumonidae  (14  genera)  p.  18 

Wing  venation  greatly  reduced,  no  closed  cells  in  front  wing 
(Fig.  3a),  antennae  elbowed,  pronotun  not  extending  to  tegulae 
.  Chalcidoidea  (5) 

Front  wings  with  closed  median  cell  (Fig.  3e) ,  antennae  not 

elbowed,  pronotum  extending  to  tegulae . 

.  Bethyloidea  (1  genus)  p.  30 

Tarsi  3-segmented;  wing  pubescence  arranged  in  rows,  postmargin¬ 
al  vein  absent;  very  minute  insect . 

.  Trichogrammatidae  (1  genus)  p.  80 

Tarsi  4-  or  5-segmented;  wing  pubescence  not  in  rows;  size 
variable .  6 

Axillae  extending  cephalad  to  or  beyond  tegulae;  apical  spur  on 
front  tibiae  small  and  straight;  tarsi  4-segmented;  antennae 

usually  with  9  or  fewer  segments . 

.  7 

Axillae  not  extending  cephalad  to  or  beyond  tegulae;  apical 
spur  of  front  tibia  large  and  curvod;  tarsi  5-segmented; 
antennae  variable .  8 

Hind  coxae  huge,  triangular,  usually  disc-like  and  flattened; 
marginal  vein  usually  greatly  elongated;  tarsi  very  long;  very 

small,  usually  blackish  insects . 

.  Elasmidae  (1  genus)  p.  87 

Hind  coxae  noimal,  not  enlarged;  marginal  vein  not  greatly 

elongated;  tarsi  of  normal  length . 

.  Eulophidae  (6  genera)  p.  25 
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8(6’). 

8' . 

9(8). 

9’. 

10(8'). 

10’. 

ii(ion. 

li’. 

12(11’). 

12. 

13(12). 

13’. 

14(1’). 

14’. 


Mesopleura  large  and  convex,  usually  without  a  femoral  groove, 
axillae  usually  meeting  at  their  inner  angles;  apical  spur  of 

middle  tibia  usually  very  large  and  stout . 

.  9 

Mesopleura  with  a  groove  for  the  reception  of  the  femora;  apical 

spur  of  middle  tibia  normal,  not  enlarged . 

.  10 

Mesonotum  more  or  less  convex;  marginal  vein  shorter  than  sub¬ 
marginal  vein .  Encyrtidae  (1  genus)  p.  88 

Mesonotun  flattened  or  concave;  marginal  vein  as  long  as  sub¬ 
marginal  vein .  Eupelmidae  (3  genera)  p.  27 

Hind  femora  robustly  enlarged,  and  toothed  beneath;  hind  tibia 
arched .  Chalcididae  (2  genera)  p.  29 

Hind  femora  not  enlarged,  either  not  toothed  beneath  or  with 
only  one  or  two  teeth .  11 

Hind  coxae  considerably  larger  (3  times)  than  front  coxae;  body 

metallic  in  color . Torymidae  (1  genus)  p.  29 

Hind  coxae  little  if  any  larger  than  front  coxae . 

.  12 

Pronotun  wide,  more  or  less  quadrate,  as  wide  as  mesonotun  (Figs. 

4b,  4c);  mesonotun  usually  very  coarsely  sculptured . 

.  13 

Pronotun  somewhat  conical  and  much  narrowed  in  front  (Fig.  4a) ; 

mesonotun  usually  finely  sculptured . 

.  Pteromalidae  (3  genera)  p.  29 

Pronotun  short,  wider  than  long  (Fig.  4c);  abdomen  transversely 
convex,  the  second  tergite  (or  the  fused  second  and  third  ter- 
gites)  covering  most  of  its  surface;  thorax  very  robust; 
metallic  insects .  Perilampidae  (1  genus)  p.  28 

Pronotun  more  or  less  quadrate ,  about  as  long  as  wide  (Fig .  4b) ; 
abdomen  of  female  rounded  or  ovate,  more  or  less  compressed,  the 
second  teigite  never  very  large;  thorax  of  more  noimal  propor¬ 
tions,  coarsely  punctate;  black  not  metallic . 

.  Eurytomidae  (1  genus)  p.  95 

Second  antennal  segment  with  a  longitudinal  seam  along  upper 
outer  side;  thorax  with  a  complete  transverse  suture;  lower 
calyptera  large . Tachinidae  (7  genera)  p.  31 

Second  antennal  segment  without  such  a  seam;  thorax  without  a 
complete  transverse  suture;  lower  calypter  small  or  rudimentary 
. . .  Chloropidae  (1  genus)  p.  103 


-11- 


ORDER  HYMENOPTERA 


1. 


1'. 

2(1'). 


2' . 


3(2). 

3'. 

4(3). 


4’. 

5(4). 

5’ . 

6(4'). 

6'. 


Family  Braconidae 
Key  to  Subfamilies 

Clypeus  semicircularly  emarginate  below,  and  forming  with  the 
mandibles  a  more  or  less  circular  opening  or  cavity  (Fig.  4e) 
.  Braconinae  (1  genus)  p.  15 

Clypeus  not  emarginate  below,  or  at  most  with  a  broad  shallow 
emargination,  not  forming  such  an  opening  with  the  mandibles 
(Fig.  4d) .  2 

Abdominal  tergites  separated  by  distinct  sutures,  and  all  beyond 
the  third  distinctly  movable;  if  rarely  all  are  fused,  the 

abdomen  is  strongly  clavate . 

.  3 

Abdominal  tergites  fused  to  form  a  rigid  dorsal  shell  or  cara¬ 
pace,  may  have  sutures  but  oJUL  segments  are  immovable,  abdomen 
never  petiolate,  front  wing  with  2  intercubiti  (Figs.  Id,  li) 

.  Cheloninae  (3  genera)  p.  15 

Abdomen  sessile  or  subsessile . 

.  4 

Abdomen  petiolate .  Euphorinae  (1  genus)  p.  50 

Radial  cell  either  very  narrow,  or  incompletely  formed  with  the 
radial  vein  weak  or  wanting  apically;  second  cubital  cell  when 

present  usually  small  or  imperfectly  formed  (Figs,  le,  lg) . 

.  5 

Radial  cell  never  much  narrowed;  second  cubital  cell  when 

present  large  and  fully  formed  (Figs.  If,  2c) . 

.  6 

Radial  cell  of  forewing  narrow,  the  radial  vein  almost  always 

distinct  to  the  tip  (Fig.  le) . 

.  Agathidinae  (2  genera)  p.  13 

Radial  cell  incompletely  formed,  more  or  less  incomplete 
apically  (Fig.  lg) .  Microgasterinae  (2  genera)  p.  14 

Front  wing  with  1  intercubitus  (Fig.  If) . 

.  Blacinae  (1  genus)  p.  52 

Front  wing  with  2  intercubiti  (Figs.  2c,  2d) . 

.  Macrocentrinae  (1  genus)  p.  13 
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2(1’). 


2\ 


1. 


1'. 


Subfamily  Macrocentrinae 
Genus  MaeAoce.n£nu{>  (101) 

Key  to  Species 

Submedian  cell  always  closely  hairy  (Fig.  2c),  never  glabrous 
at  apex;  apical  teeth  of  trochanters,  especially  of  anterior 
legs,  very  weak,  indistinct;  stigma  never  uniformly  pale 
yellow;  small,  slender  species  that  are  apparently  all  gregar¬ 
ious  parasites .  aunicula a  p.  51 

Submedian  cell  weakly  hairy  apically  (Fig.  2d),  usually  with  a 
distinct  hairless  area  at  apex,  rarely  unifoimly  hairy,  and  then 
the  apical  teeth  of  trochanters  distinct,  or  the  stigma  uniforn- 

ly  pale  yellow;  apparently  all  solitary  parasites . 

.  2 

Maxillary  palpus  with  longest  segment  not  distinctly  longer  than 
second  segment  of  antennal  flagellum;  stigma  brown  with  a 
conspicuous  pale  spot  at  base,  or  yellow  with  a  distinct  cloud 
in  apical  half;  abdomen  varying  from  entirely  testaceous  to  more 
or  less  blackish  at  base  and  apex,  but  second  and  third  tergites 
always  entirely  pale,  second  tergite  not  distinctly  longer  than 
broad  at  apex;  usually  smooth  apically,  male  scape  not  swollen 

.  ancytivotwA  p.  50 

Maxillary  palpus  with  longest  segment  usually  longer  than 
second  segment  of  antennal  flagellim;  stigma  most  frequently 
uniformly  brown  or  yellow;  usually  second  and  third  tergites 
more  or  less  blackish  as  well  as  the  first  and  sometimes  the 
following  in  part;  second  tergite  most  frequently  longer  than 

broad  and  usually  completely  aciculate,  male  scape  swollen . 

. -cnstabZtls  p.  51 

Subfamily  Agathidinae 

Key  to  Genera 

First  cubital  cell  completely  separated  from  the  first  discoidal 

cell  by  the  cubital  vein  (Fig.  2e) . 

.  EeVilnai  (1  species)  p.  53 

First  cubital  cell  confluent  with  the  first  discoidal  cell, 

cubital  vein  not  complete  between  these  cells  (Fig.  le) . 

.  Agatha  (4  species)  p.  14 
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Genus  Ag  cutkiA 
Key  to  Species 

1.  First  abdominal  tergite  with  two  more  or  less  prominent  widely 

separated  dorsal  longitudinal  keels  which  arise  at  the  outer 
margin  of  the  basal  impression  and  extend  posteriorly  (Fig.  41); 
abdomen  always  red  or  testaceous ;  anterior  and  middle  legs 
nearly  always  mostly  black  or  blackish;  parapsidal  furrows  more 
often  smooth  than  foveolate,  sometimes  very  weak  or  even  wanting; 
wings  usually  dark .  2 

1'.  First  abdominal  tergite  rarely  with  such  dorsal  longitudinal 

keels,  anterior  and  middle  legs  very  rarely  black  beyond  the 
trochanters,  abdomen  usually  black;  parapsidal  furrows  usually 
shaply  impressed  and  finely  foveolate  or  punctate;  wings  often 
hyaline  or  nearly .  annuLLpu  p.  54 

2(1).  Posterior  coxae,  trochanters,  and  femora  uniformly  reddish 
testaceous ; .  3 

2*.  Posterior  trochanters,  usually  at  least  the  base  of  the  hind 

femora  and  more  or  less  of  the  hind  coxae,  black  or  blackish 
.  binomiruvta  p.  54 

3(2).  Metapleuron  mostly  rugose,  tegulae  usually  black . 

.  pi.ru.  p.  54 

3'.  Without  complete  rugose  metapleuron,  tegulae  usually  not  black 

.  acAobcu,i.di&  p.  53 

Subfamily  Microgasterinae 
Key  to  Genera 

1.  Second  cubital  cell  open  behind,  the  second  intercubitus 

entirely  wanting  (Fig.  lc) . 

.  ApanteleA  (3  species)  p.  14 

1*.  Second  cubital  cell  not  confluent  with  third,  the  second  inter¬ 
cubitus  present,  though  more  or  less  hyaline  (Fig.  lg) . 

.  HicAoga&teA  (1  species)  p.  57 

Genus  A pantoJLzt, 

Key  to  Species 

1.  Propodeun  with  a  distinct  median  longitudinal  depression . 

.  2 

1'.  Propodeum  without  a  distinct  median  longitudinal  depression.... 

.  pcAnovao.  p.  56 
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2(1).  Posterior  polished  area  on  the  lateral  face  of  the  scutellun 

large,  triangular  in  shape,  and  extending  almost  to  the  base  of 
the  scutellar  disc;  tegulae  always  yellowish  or  transparent- 
whitish .  epcno-tc&e  p.  56 

2'.  Posterior  polished  area  on  the  lateral  face  of  the  scutellun 

much  smaller,  usually  semicircular  in  shape,  and  rarely  extend¬ 
ing  half  way  toward  base  of  scutellar  disc  along  the  side  of 

the  latter .  buAknzlLL  p.  55 

Subfamily  Cheloninae 

Key  to  Genera 

1.  First  cubital  and  first  discoidal  cells  separated,  not  confluent; 

eyes  bare  (Fig.  Id) .  2 

1'.  First  cubital  and  first  discoidal  cells  confluent,  the  first 

abscissa  of  the  cubitus  absent  or  incomplete;  abdomen  not  seg¬ 
mented;  eyes  hairy  (Fig.  li) . 

.  Ck&lonu6  (1  species)  p.  58 

2(1).  Abdomen  not  segmented . AacogaateA.  (1  species)  p.  57 

2'.  Abdomen  3-segmented .  PhaneAotom  (1  species)  p.  57 

Subfamily  Braconinae 
Genus  Beacon 
Key  to  Species  (98) 

1.  Mesoscutun  and  scutellum  more  or  less,  the  lateral  face  of 

pronotum,  the  meso-  and  the  meta-pleura,  propodeum  and  posterior 

coxae  minutely  closely  punctate  or  reticulate,  opaque . 

.  gzl&ckiaz  p.  58 

1'.  Mesoscutum,  scutellun,  lateral  face  of  pronotum  mostly,  and 

mesopleura  smooth  and  polished . 

.  2 

2(1').  Second  abscissa  of  radius  not  or  scarcely  longer  than  the  first 
abscissa,  not  longer  than  first  intercubitus  and  hardly  one- 
third  as  long  as  third  abscissa  of  radius  (Fig.  lb);  mesonotal 
lobes  pubescent;  antennae  stout,  tapering  to  the  tip,  the  female 
antennae  13-  to  19-segmented  and  not  extending  beyond  the  apex 
of  the  thorax;  ovipositor  sheaths  hardly  half  as  long  as  the 
abdomen .  hzbztoK  p.  60 

2’.  Second  abscissa  of  radius  much  longer  than  the  first  abscissa, 

longer  than  first  intercubitus,  and  very  rarely  less  than  half 
as  long  as  third  abscissa  of  radius  (Figs,  lh,  lj);  mesonotal 
lobes  usually  bare,  the  pubescense  nearly  always  restricted  to 
the  region  of  the  parapsidal  furrows;  female  antennae  not  as 
above .  3 
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3(2'). 

3'. 

4(3). 

4'. 

5(4). 

5'. 

6(4'). 

6. 

7(6). 

7’. 


Females 

Males .  9 

Dorsun  of  abdomen  mostly  smooth  and  polished,  the  sculpture  when 
present  restricted  to  the  three  basal  tergites,  only  rarely 
occurring  on  the  third;  the  sculpture  on  second  and  third  ter¬ 
gites  when  present  usually  in  the  form  of  longitudinal  striae 
and  restricted  to  the  middle  two-thirds  of  the  tergite;  propodeum 
mostly  or  entirely  smooth  and  polished;  frons  usually  smooth  and 
polished,  if  sculptured,  the  face  and  coxae  are  black;  face 
rarely  yellow;  if  so,  the  abdomen,  including  first  and  second 

tergites,  is  entirely  smooth  and  polished . 

.  5 

Dorsum  of  abdomen  sculptured,  although  sometimes  very  minutely 
so,  over  most  of  its  surface;  very  rarely  not  distinctly 
sculptured  beyond  second  tergite,  but  then  the  latter  is 
entirely  finely  granular,  the  frons  is  finely  reticulately 
sculptured  and  the  face  and  the  coxae  are  yellow;  face  and 
coxae  very  rarely  black;  if  so,  then  abdomen  is  distinctly 

sculptured  over  nearly  its  entire  surface . 

.  6 

Ovipositor  sheaths  protruding  at  least  very  nearly  the  length 

of  the  abdomen,  sometimes  much  longer . 

.  HhyacsLonLae.  p.  60 

Ovipositor  sheaths  protruding  not  more  than  half  the  length  of 

its  abdomen  beyond  its  apex . 

.  potctiveyvOuA  p.  60 

Ovipositor  sheaths  at  most  as  long  as  the  abdomen  beyond  first 
tergite .  7 

Ovipositor  sheaths  as  long  as  the  abdomen  or  longer . 

.  8 

Antennae  normally  23-  to  29-segmented,  shorter  than  the  body, 
the  segments  of  apical  half  of  flagellum  but  little  longer  than 
wide,  second  abdominal  tergite  usually  as  long  as  the  first  and 
longer  than  the  third;  malar  space  very  nearly  as  long  as  first 
flagellar  segment;  propodeum  usually  punctate  over  its  posterior 
half .  gernnae-ciola  p.  59 

Antennae  usually  as  long  as  the  body,  the  flagellar  segments  much 

longer  than  broad;  second  abdominal  tergite  usually  shorter  than 

the  first  and  scarcely  as  long  as  the  third . 

.  vanLab-L&U  p.  61 
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8(6’). 

8’. 

9(3'). 

9’ . 

10(9). 

10’. 

11(9’). 

11'. 

12(11'). 

12'. 


Second  abscissa  of  discoideus  as  long  as  the  recurrent  vein 
(Fig.  lj);  wings  somewhat  fuscous,  the  stigma  yellow;  abdomen 
strongly  granular  above,  the  second  tergite  more  or  less  rugu- 
lose;  suturifoim  articulation  rather  broad,  foveolate,  and 
somewhat  arcuate,  the  second  tergite  somewhat  emarginate  behind; 
flagellar  segments  of  antennae  rather  stout,  most  of  them  a 
little  longer  than  broad;  malar  space  about  as  long  as  first 
flagellar  segment . rm&LiXoti  p.  59 

Second  abscissa  of  discoideus  not  as  long  as  the  recurrent  vein 

(Fig.  lh) ;  otherwise  not  agreeing  completely  with  the  above . 

.  vaAtabAMj,  p.  61 

Dorsum  of  abdomen  mostly  smooth  and  polished,  the  sculpture  when 
present  very  rarely  extending  to  the  third  tergite;  propodeun 
smooth  and  polished,  sometimes  with  a  median  carina  or  a  stub  of 
a  median  ridge  at  apex;  frons  usually  smooth  and  polished;  if 
sculptured,  the  face  and  coxae  black;  face  very  rarely  yellow; 

if  so,  then  the  abdomen  is  entirely  smooth  and  polished . 

.  10 

Dorsim  of  abdomen  mostly  sculptured;  very  rarely  not  distinctly 
sculptured  beyond  second  tergite,  but  then  frons  is  finely 
reticulately  sculptured  and  face  and  coxae  are  yellow;  face  and 
coxae  very  rarely  black  and  then  abdomen  is  distinctly 
sculptured .  11 

Frons  entirely,  and  usually  the  vertex  to  seme  extent,  closely 
minutely  punctate  or  reticulate  and  opaque;  parapsidal  grooves 
completely  thickly  hairy;  head  black  with  contrasting  yellow 
orbital  lines;  thorax  short  and  stout,  black;  wings  rather 

strongly  infuscated .  poLLtL\)<Ln&uA  p.  60 

Frons  usually  smooth  and  polished,  rarely  with  faint  sculpture 
just  above  insertion  of  antennae;  at  least  not  exactly  as  above 
.  nhyadoniae.  p.  60 

Propodeum  faintly  reticulate  on  its  posterior  half;  sometimes 
more  distinctly  granular  over  its  entire  surface;  thorax  never 
wholly  black .  g&nmae.cola  p.  59 

Propodeum  smooth  and  polished,  with  no  indication  of  such 
reticulations .  12 

Distance  between  clypeal  foveae  more  than  twice  as  long  as  malar 
space;  antennae  usually  24-  to  32-segmented,  very  rarely  with  33 
or  34  segments .  vaxiabAjiU  p.  61 

Distance  between  clypeal  foveae  not  distinctly  twice  as  long  as 
malar  space;  or,  if  apparently  as  long,  then  with  antennae  24- 

to  40-segmented;  antennae  rarely  with  less  than  33  segments . 

. meJLLcton.  p.  59 
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Family  Ichneunonidae 
Key  to  Subfamilies 

First  abdominal  segment  petiolate,  not  much  wider  than  deep  at 

base;  spiracles  usually  at  middle  or  behind . 

.  2 

First  abdominal  segment  sessile,  much  wider  basally  than  deep; 

spiracle  at  or  before  the  middle . 

.  4 

Petiole  bent  or  elbowed  at  the  spiracles  (use  ventral  outline  of 
petiole)  (Fig.  5c);  ovipositor  without  apical  notch;  areolet  of 
forewing  pentagonal  (sometimes  pentagonal  in  position) ;  sometimes 

with  only  one  distinct  cubitus . 

.  3 

Petiole  straight  not  elbowed  or  bent  at  spiracles  (use  ventral 
line  of  petiole)  (Fig.  5a);  ovipositor  with  apical  notch; 
areolet  of  forewing  not  pentagonal  but  oblique,  triangular  or 
missing .  Ophioninae  (3  tribes)  p.  23 

Spiracles  of  petiole  nearer  apex  of  petiole  than  to  each  other; 

stemauli  absent  or  superficial . 

.  Ichneumoninae  (1  genus)  p.  23 

Spiracles  of  petiole  closer  to  each  other  than  to  apex  of 

petiole;  stemauli  distinct . 

.  Cryptinae  (See  page  62) 

Clypeus  strongly  convex;  first  abdominal  segment  (dorsally) 
usually  a  little  wider  at  apex  than  at  base,  and  viewed  later¬ 
ally  without  a  distinct  glyuma  or  groove  at  base;  ovipositor 
with  an  apical  notch .  Lissonotinae  (2  tribes)  p.  23 

Clypeus  flat  or  concave,  often  emarginate  apically;  first 
abdominal  segment  (dorsally)  not  or  only  slightly  wider  at  apex 
than  at  base,  and  viewed  laterally  with  a  distinct  glymma  or 
groove  at  base;  ovipositor  without  an  apical  notch  but  often 
with  ridges  at  apex .  Pimplinae  (2  tribes)  p.  19 
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Subfamily  Pimplinae 
Key  to  Tribes  (129) 

Mesopleural  suture  not  angulated  near  the  middle  (Fig.  5h) ,  when 
hind  tibia  is  banded  there  are  apical  and  basal  dark  bands  and  a 

median  pale  band,  the  extreme  base  thus  being  dark . 

.  Pimplini  (2  genera)  p.  21 

Mesopleural  suture  angulate  near  the  middle  (Fig.  5i) ;  when  hind 
tibia  is  banded  there  are  usually  apical  and  subbasal  dark  bands 
and  median  and  basal  pale  bands,  the  extreme  base  thus  being  pale 
.  Ephialtini  (3  genera)  p.  19 

Tribe  Ephialtini 

Key  to  Genera  (129) 

Nervellus  (Fig.  2b)  broken  at  or  below  the  middle  (Fig.  2f) . 

.  ScambuA  (6  species)  p.  19 

Nervellus  (Fig.  2b)  broken  near  or  above  the  middle  (Fig.  2g).... 
.  2 

Second  tergite  with  long,  strong,  oblique  basolateral  grooves, 
(Fig.  5f) ;  first  tergite  rather  long,  usually  about  as  long  as 
second  tergite .  VoLLcho/riLtuA  (2  species)  p.  21 

Second  tergite  without  oblique  basolateral  grooves  or  with 
relatively  short  and  weak  grooves;  first  tergite  rather  short, 

usually  much  shorter  than  second  tergite . 

.  Ex<waj>£qa  (1  species)  p.  66 

Genus  ScambuA 

Keys  to  Subgenera  and  Species  (129) 

(Separate  Keys  to  Males  and  Females) 

Males 

Front  femur  with  a  single,  broad,  distinctly  coriaceous  excision 
beneath;  front  tibia  rather  strongly  angularly  bent  near  middle, 
and  rather  strongly  swollen  in  apical  0.6;  scape  mostly,  or 
entirely,  brownish  or  blackish  beneath  (subgenus  A teJi&opkadmii,') 
.  ptuhjopkofvL  p.  62 

Front  femur  entire  or  with  a  single  or  double  excision  beneath, 
the  excision  without  distinct,  coriaceous  sculpture;  front  tibia 
moderately  to  very  weakly,  rather  evenly  bent,  and  not  strongly 
swollen  in  apical  0.6;  scape  variable,  frequently  conspicuously 

whitish  beneath  (subgenus  Scxambiu ) . 

.  2 
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2(1').  Scape  whitish  beneath,  except  sometimes  at  the  base . 

.  3 

2'.  Scape  blackish  beneath,  except  sometimes  narrowly  at  the  apex... 

.  4 

3(2).  Front  femur  with  a  single  excision  beneath . 

.  hmpae  p.  64 

3'.  Front  femur  with  a  double  excision  beneath . 

.  tecum eh  +  buoltanae1  pp.  64  §  63 

4(2').  Front  femur  without  an  excision  beneath . 

.  tenebsioAud  p.  65 

4'.  Front  femur  with  a  broad,  deep  oblique  excision  beneath . 

.  aplopappt  p.  63 

Females 

1.  Ovipositor  rather  strongly  compressed,  with  basalmost  ridges  on 
apex  of  lower  valve  forming  an  angle  of  about  40°  with  its  longi¬ 
tudinal  axis;  propodeum  rather  long,  with  distinct,  long,  dorso- 
medial  carinae  diverging  posteriorly;  subgenital  plate  with  a 
moderately  large,  median,  basal,  membranous  excision;  sheath 
about  0.7  times  as  long  as  abdomen;  (subgenus  A tcieophadnuA) . . . . 
.  ptenophonJ.  p.  62 

1'.  Ovipositor  rather  weakly  compressed,  with  basalmost  ridges  on 

apex  of  lower  valve  forming  an  angle  of  about  30°  with  its  longi¬ 
tudinal  axis;  propodeum  rather  short,  usually  with  rather  short 
dorsomedial  carinae;  subgenital  plate  with  a  large,  median  basal, 
membranous  excision;  sheath  at  least  0.66  times  as  long  as 

abdomen;  (subgenus  Scambui ) . 

.  2 

2(1').  All  coxae  dark  reddish  brown  or  blackish;  head  rather  thick; 

temple  not  receding  for  some  distance  behind  eye;  propodeum 

without  dorsomedial  carinae . 

.  tenebtio6u&  p.  65 

2.  Middle  and  hind  coxae  reddish;  head  not  especially  thick;  temple 

usually  receding  behind  eye;  propodeum  usually  with  short,  dorso¬ 
medial  carinae .  3 


1  Males  and  females  of  Scambu, 6  (S.)  tecum ch  Viereck  are  not  readily  dis¬ 
tinguishable  from  the  successfully  introduced  European  species  S.  (S.) 
buotianae  (Ratzeburg)  and  may  not  be  a  distinct  species. 
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Front  and  middle  tibiae  with  a  conspicuous,  pale  stripe  on  upper 
side  extending  to  apex;  hind  tibiae  with  pale  annulus  extending 
close  to  apex  on  upper  side  and  beneath  interrupted  by  a  broad, 
fuscous  stripe  that  joins  the  subbasal  and  apical  annuli; 
tergites  usually  more  or  less  reddish;  hind  angle  of  pronotum 
with  a  pale  spot  that  usually  extends  forward  as  a  short  stripe 

along  upper  margin  of  pronotum . 

.  aptopapfu.  p.  63 

Front  and  middle  tibiae  with  stripe  on  upper  side  usually  less 
conspicuous  and  not  extending  to  apex;  hind  tibia  with  pale 
annulus  not  extending  close  to  apex  on  upper  side  and  usually 
only  narrowly  or  distinctly  interrupted  beneath;  tergites  with¬ 
out  reddish  markings;  pale  spot  in  hind  angle  of  pronotum  usually 
not  produced  as  a  short  stripe  along  upper  margin  of  pronotum. . . 


.  4 

Trochanters  of  front  legs  reddish;  palpi  often  more  or  less 
fuscous .  tzcumien  +  buo&icmaz2  pp.  64  §  63 

Trochanters  of  front  legs  whitish;  palpi  usually  entirely 
whitish .  ka>paz  p.  64 

Genus  VoLLckomituA 

Key  to  Species  (129) 


Males:  clasper  with  a  strong  notch  near  the  middle  of  its  upper 
margin;  nervellus  broken  near  or  a  little  above  its  middle. 
Females:  dorsally  projecting  flange  of  lower  valve  of  ovipositor 

with  four  or  more  closely  spaced  ridges . 

. . . teAe.bsiayu>  nub-otcpenyil6  p.  67 

Males:  clasper  without  a  strong  notch  near  the  middle  of  its 
upper  margin;  nervellus  broken  distinctly  above  its  middle. 
Females:  dorsally  projecting  flange  of  lower  valve  of  ovipositor 

with  two  widely  spaced  ridges . 

.  ptzsizlaA  p.  67 

Tribe  Pimplini 

Key  to  Genera  (129) 

Inner  margin  of  eye  not  or  weakly  emarginate  above  antennal 
socket  (Fig.  5d) ;  female  tarsal  claws  without  a  basal  tooth.... 
.  P-unpla  (4  species)  p.  22 

Inner  margin  of  eye  strongly  emarginate  at  antennal  socket  (Fig. 

5e) ;  female  front  tarsal  claws  usually  with  a  large  tooth . 

.  ItopltcJUA  (3  species)  p.  22 


Genus  P-cmpta 
Key  to  Species  (129) 


1.  Trochanters  black  except  that  second  trochanter  of  hind  leg  may 

be  fulvous ;  coxae  black. . . . 

.  tunloMttaz  p.  69 

1'.  Trochanters  fulvous,  or  rarely  some  of  them  black;  coxae  fulvous 

or  sometimes  black .  2 

2(1').  Hind  femur  with  its  apical  0.2±  fuscous;  hind  tibia  black  with  a 

distinct  whitish  band . 

.  annu£ip&&  p.  68 

2'.  Hind  femur  entirely  fulvous,  or  its  apical  0.1±  sometimes  faintly 

inf  us cate;  hind  tibia  varying  from  entirely  fulvous  to  black  with 


a  white  band .  3 

3(2').  Males .  4 

3'.  Females .  5 


4(3).  Hind  tibia  uniformly  fulvous  with  its  apical  0.1±  somewhat 

infuscate;  punctures  on  lower  hind  part  of  mesopleurum  moderately 
coarse;  their  interspaces  nearly  always  less  than  their  diameter; 
front  wings  5.4  to  9.0  mm  long;  second  and  fourth  segments  of 

maxillary  palpus  brown  . 

. AanguinipeA  p.  69 

4'.  Hind  tibia  usually  more  or  less  infuscate  with  a  more  or  less 

distinct  paler  band  subbasally;  punctures  on  lower  hind  part  of 
mesopleurum  rather  fine,  their  interspaces  about  twice  their 

diameter;  front  wing  3.7  to  4.7  nm  long . 

.  hfcApeAud  p.  68 

5(3').  Epipleuron  of  second  tergite  very  narrowly  wedge-shaped,  about 
4.2  as  long  as  wide . AangairUpu  p.  69 

5'.  Epipleurum  of  second  tergite  more  broadly  wedge-shaped,  about 

2.5  as  long  as  wide . k&ApeAuA  p.  68 

Genus  I tople.c£L& 

Key  to  Species 

1.  Abdominal  tergites  all  black;  coxae  black . 

.  eve^L iaz  p.  71 

1'.  Abdominal  tergites  with  a  paler  band  on  hind  margin;  coxae  red.. 

.  2 
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Band  on  hind  margin  of  tergites  white  or  whitish;  apex  of  hind 

femur  with  apical  0.2 ±  black  or  blackish . 

.  c.onqiuAi£otL  p.  70 

Band  on  hind  margin  of  tergites  usually  tan,  apex  of  hind  femur 

without  the  apical  0.2±  black  or  blackish . 

.  quad/Uc^nguZatiii)  p.  71 

Subfamily  Ichneunoninae 

Genus  Phaeogenea 

Key  to  Species 

Abdanen  ferruginous  with  black  apex . 

.  kzbAu&  p.  72 

Abdanen  entirely  dark  brown  to  black . 

.  cpxno-ttae  p.  72 

Subfamily  Lissonotinae 

Key  to  Tribes 

Oblique  furrows  cutting  off  comers  of  abdominal  tergites  2,  3, 
and  4  (Fig.  5g) . Glyptini  (1  genus)  p.  73 

Oblique  furrows  absent  from  abdominal  tergites . 

.  Lissonotini  (1  genus)  p.  73 

Subfamily  Ophioninae 

Key  to  Tribes 

Whole  propodeum  (metapleura  may  be  included  also)  with  numerous 
(over  30)  irregular  areas  set  off  by  strong  irregular  ridges, 
the  majority  of  which  exceed  in  height  1.5  times  the  diameter 
of  an  eye  facet  (small  rugosities  may  be  present  within  these 
areas);  profile  of  metapleura  fran  dorsal  view  distinctly  convex, 
not  continuous  with  the  lines  foimed  by  the  sides  of  the  meso- 
thorax .  Anomalini  (1  genus)  p.  25 

Propodeun  with  about  13  (or  fewer)  areas  set  off  by  the  usual 
propodeal  carinae  (the  areas  may  contain  rugosities  of  much 
shorter  dimensions  than  the  regular  carinae)  or,  if  covered  with 
a  network  of  small  areas  and  ridges,  the  height  of  a  great 
majority  are  not  more  than  1.0  times  the  diameter  of  an  eye 
facet;  profile  of  metapleura  from  dorsal  view  straight  or  nearly 
straight,  and  continuous  or  nearly  continuous  with  the  lines 

formed  by  the  sides  of  the  mesothorax . 

.  2 


2(1'). 

2' . 


1. 


1' . 


1. 


1'. 


2(1'). 

2'. 


1. 

1'. 

2(1'). 


2'. 


Clypeus  not  distinctly  separated  from  the  face  by  a  groove,  no 

clypeal  suture;  face  thickly  pubescent . 

.  Campoplegini  (2  genera)  p.  24 

Clypeus  distinctly  separated  frcm  the  face  by  a  groove,  clypeal 

suture  distinct;  face  not  thickly  pubescent . 

.  Cremastini  (3  genera)  p.  24 

Tribe  Campoplegini 

Key  to  Genera 

Petiole  with  lateral  suture  (suture  separating  its  dorsum  from 
its  stemun)  at  basal  fourth  closer  to  dorsal  surface  than  to 
ventral  surface,  without  a  distinct  pit  in  front  of  spiracle 
(Fig.  5a) .  Campoplex  (1  species)  p.  74 

Petiole  with  lateral  suture  (suture  separating  its  dorsum  from 
its  stemun)  at  basal  fourth  closer  to  ventral  surface  than  to 
dorsal  surface,  with  a  distinct  pit  in  front  of  spiracle  (Fig. 

5b) .  Viadzgma  (1  species)  p.  75 

Tribe  Cremastini 

Key  to  Genera 

Hind  femur  with  a  large  tooth  beneath;  ovipositor  crimped  at 
apex .  VtuAtmzAuA  (1  species)  p.  75 

Hind  femur  without  tooth;  ovipositor  not  crimped  at  apex . 

.  2 

Petiole  with  ventral  margins  of  tergite  touching  or  nearly 
touching,  never  parallel;  male  genital  clasper  with  a  basal 
dorsal  lobe .  TmeJLudia  (5  species)  p.  24 

Petiole  with  the  ventral  margins  of  tergite  widely  separated, 

parallel  or  nearly  so;  male  genital  clasper  simple . 

.  Tncutkala  (1  species)  p.  76 

Genus  TmeJLucha 

Key  to  Species 

Thorax  testaceous  or  yellow,  sometimes  more  or  less  black  dorsal- 
ly  or  vent  rally . minofi  p.  78 

Thorax  black,  sometimes  with  yellow  markings  dorsally  or  later¬ 
ally .  2 

Propodeum  more  or  less  roundly  sloping  to  apex  (Fig.  5k) ;  meso- 
scutum  shiny .  3 

Propodeun  not  roundly  but  gradually  sloping  to  apex  (Fig.  5j); 

mesoscutum  shagreened  with  fine  punctures . 

.  4 
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3(2). 

3'. 

4(2*). 


4'. 


1. 


1'. 


1. 


1'. 


2(1). 

2*. 


Scutellim  pale  with  dorsun  more  or  less  flat;  size  larger,  body 

length  6.5  to  8  ran . 

.  iruteAAuptoti  p.  77 

Scutellun  all  black  with  dorsun  somewhat  rounded;  size  smaller, 

body  length  5  to  6  nm . 

.  zvztnAjdZ  p.  78 

Scutellun  yellowish  with  the  dorso- lateral  margins  distinctly 
carinate  at  least  to  near  the  middle,  sometimes  complete  and 

meeting  apically . 

.  zpagogeA  p.  76 

Scutellun  usually  blackish  or  somewhat  reddish  with  dorso- lateral 

margins  carinate  at  most  not  beyond  basal  third . 

.  Ahyacioniaz  p.  78 

Tribe  Anomalini 

Genus  k&wmoXuA 

Key  to  Species 

Neck  of  propodeum  approximately  as  long  as  length  of  hind  coxae; 
abdominal  segments  1  thru  4  and  part  of  5  more  or  less  reddish; 

scutellun  fully  as  wide  as  long . 

.  zvz&U.vonu&  p.  79 

Neck  of  propodeum  approximately  half  as  long  as  length  of  hind 
coxae;  abdominal  segments  1  thru  4  more  or  less  reddish; 

scutellun  longer  than  wide . 

.  zlavipeA  p.  79 

Superfamily  Chalcidoidea 

Family  Eulophidae 

Key  to  Subfamilies 

Submarginal  vein  entire  and  usually  shorter  than  marginal  vein; 
postmarginal  vein  present;  stigmal  vein  usually  long  and 
distinct  (Fig.  3b) .  2 

Submarginal  vein  broken  or  interrupted  distally,  length 
variable;  postmarginal  vein  usually  short  or  absent;  stigmal 

vein  usually  short  (Fig.  3d) . 

.  3 

Parapsidal  furrows  distinct  and  complete . 

.  Elachertinae  (3  genera)  p.  26 

Parapsidal  furrows  incomplete  or  absent . 

.  Eulophinae  (1  genus)  p.  81 
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3(1').  Postmarginal  vein  absent;  scutellum  with  two  longitudinal 

grooved  lines;  submarginal  vein  usually  longer  than  marginal 
vein  (Fig.  3d) . Tetrastichinae  (1  genus)  p.  26 

3'.  Postmarginal  vein  present;  scutellim  without  grooved  lines; 

submarginal  vein  very  short  (Fig.  3c);  marginal  vein  very  long 
.  Entedontinae  (1  genus)  p.  27 

Subfamily  Tetrastichinae 
Genus  Totna6ticku6 
Key  to  Species  (23) 

1.  Body  elongate,  slender;  head  rounded,  with  antennae  inserted 

approximately  in  center  of  frons,  well  above  level  of  ventral 
margins  of  compound  eyes;  postocellar  line  only  slightly,  if  at 

all,  longer  than  ocellocular  line . 

.  longlconpu6  p.  83 

1’.  Antennae  inserted  at  or  near  level  of  ventral  margins  of  com¬ 

pound  eyes,  and  much  below  center  of  frons;  postocellar  line  at 

least  one  and  one-half  times  as  long  as  ocellocular . 

.  2 

2(1').  Mesopraescutum  with  bristles  distributed  over  entire  surface; 
or,  at  least,  with  more  than  two  rows  of  bristles  at  each 
lateral  margin .  3 

2'.  Mesopraescutum  with  one  or  two  rows  of  bristles  at  each  lateral 

margin . maA.ylando.n6U>  p.  83 

3(2).  Marginal  vein  of  forewing  three  or  more  times  as  long  as  stigmal 
vein .  tivUonum  p.  82 

3'.  Marginal  vein  of  forewing  twice  as  long  as  stigmal  vein  (Fig. 

3d) .  cooajuIoacom  p.  82 

Subfamily  Elachertinae 
Key  to  Genera 

1.  Scutellim  with  longitudinal,  lateral  grooved  lines . 

.  2 

1'.  Scutellum  without  longitudinal,  lateral  grooved  lines . 

.  PaAaoLinx  (1  species)  p.  84 

2(1).  Head  in  front  view  triangular  and  broader  than  high;  axillae  and 

scutellum  do  not  form  a  straight  line  anteriorly . 

.  Elac.h.0Atu6  (2  species)  p.  27 

2'.  Head  not  as  above;  axillae  and  scutellum  form  a  straight  line 

anteriorly .  Hy66opu6  (2  species)  p.  27 
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Genus  EZacheAtuA 


1'. 


1. 


I1. 


Key  to  Species  (57) 

Abdomen  shining  black  with  a  pale  yellowish  basal  spot . 

.  pi.nL  p.  84 

Abdomen  yellow  to  light  yellow-brown . 

.  ptiot&oteAjCutU  p.  85 

Genus  Hyssopus 

Key  to  Species 

Pronotun  longer  than  broad,  marginal  vein  3  times  as  long  as 
stigmal...., .  diyacionLae  p.  85 

Pronotun  a  little  broader  than  long,  marginal  vein  about  twice 

as  long  as  stigmal . 

.  thymus  p.  86 

Subfamily  Entedontinae 

Genus  EudeAus 


Key  to  Species 

1.  Ocellocular  line  as  long  as  diameter  of  lateral  ocellus;  color 

blue-green . subopacus  p.  87 

1'.  Ocellocular  line  less  than  diameter  of  lateral  ocellus;  color 

blue .  oAgyAtethiaz  p.  87 

Family  Eupelmidae 
Key  to  Genera 

1.  Wingless;  only  females  known . 

.  EupzJbneZta  (1  species)  p.  89 

1 ' .  Winged  species .  2 

2(1').  Scutellum  with  tuft  of  hairs;  hind  tibia  flat  with  white  border 
.  EncysUa&pLs  (1  species)  p.  90 

2'.  Scutellum  without  tuft  of  hairs;  hind  tibia  not  flat . 

.  EupeJbnuA  (2  species)  p.  28 
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Genus  Eupelmuu, 

Key  to  Species 

According  to  B.  D.  Burks,  USDA  taxonomist,  the  distinction  between 
these  two  species  is  not  very  great  and  there  are  intergrades  between 
these  characters. 


1. 


1'. 


1. 


1'. 


Apical  three-fourths  of  ovipositor  sheaths  are  dark,  basal  white 

band  about  one-third  as  wide  as  the  dark  band . 

.  cycuttcepA  canlcjuA  p.  88 

Apical  one-half  of  ovipositor  sheaths  are  dark,  basal  white  band 

is  about  one-half  as  wide  as  the  dark  band . 

.  cyaru.czpi>  cyaniczpt,  p.  89 

Family  Perilampidae 

Genus  PeAsilampuA 

Key  to  Species  (118) 

Frons  with  a  carina  extending  from  behind  anterior  ocellus  down¬ 
ward  on  each  side  of  scrobal  cavity  to  level  of  insertion  of 

antennae,  or  nearly  to  that  point . 

.  kyatinuA  p.  91 

Frons  without  such  carina  or  at  most  with  an  indistinct  one  that 

extends  lateral  from  ocellus  for  a  short  distance  only . 

.  2 


2(1').  First  tergite,  exclusive  of  invaginated  anterior  portion,  very 
short,  transversely  linear  or  at  least  several  times  as  broad 
as  long,  usually  smooth  or  weakly  sculptured  and  generally  with 
anterior  margin  more  or  less  elevated  into  a  flangelike  projec¬ 
tion  that  masks  more  or  less  posterior  aspect  of  neck  of  pro- 
podeum .  truAtAJ,  p.  91 

2*.  First  tergite  more  distinctly  petioliform,  rarely  more  than 

three  times  as  broad  as  long,  as  a  rule  more  or  less  rugosely 

sculptured  and  without  a  marginal  flange  anteriorly . 

.  ^utvicowuA  p.  90 
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Family  Torymidae 
Genus  UonodontomeAuA 
Key  to  Species  (59) 

1.  Tooth  on  posterior  femur  about  its  own  length  before  apex  of 

femur  (Fig.  4k) ;  punctate  groove  setting  off  marginal  frenum  of 

scutellim  continued  uninterruptedly  around  apex  (Fig.  4f) . 

.  dentipeA  p.  92 

1'.  Tooth  on  posterior  femur  at  least  twice  its  own  length  before 

apex  of  femur  (Fig.  4j);  punctate  groove  setting  off  marginal 
frenun  of  scutellun  more  or  less  interrupted  at  apex  (Fig.  4g).. 
. minofi  p.  92 

Family  Pteranalidae 

Key  to  Genera 


1. 

Cheeks  excavated . . 

(1  species)  p.  93 

1’. 

Cheeks  not  excavated . . 

..  2 

2(1’). 

Occipital  carina . . 

(1  species)  p.  93 

2. 

Occipital  carina  absent . . , 

(2  species)  p. 29 

Genus  Habfiocytui 
Key  to  Species 


According  to  B.  D.  Burks,  USDA  taxonomist,  these  two  species  are  very 
close  and  may  be  the  same. 


1. 

1'. 


Lateral  furrows  of  propodeun  wide,  deep,  and  transversely 
corrugated .  thynZdopteAig^u  p.  94 

Lateral  furrows  of  propodeum  shallower,  narrower,  and  not 

transversely  corrugated . 

.  phycidii  p.  94 


Family  Chalcididae 
Key  to  Subfamilies 

1.  Abdomen  with  elongate  petiole . 

.  Chalcidinae  (1  genus)  p.  30 

1*.  Abdomen  sessile  or  nearly  so . . . 

.  Haltichellinae  (1  genus)  p.  30 
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1. 


1'. 


1. 


1'. 


1. 


1'. 


2(1). 

2\ 


Subfamily  Haltichellinae 
Genus  Hattichttla 
Key  to  Species  (57) 

First  abdominal  tergite  finely  striated  at  extreme  base  and 
finely  shagreened  over  most  of  the  remaining  surface  except  a 

broad  smooth  border  along  the  posterior  margin  (Fig.  4n) . 

.  fikycLclorujae.  p.  97 

First  abdominal  tergite  striated  at  extreme  base  but  otherwise 

perfectly  smooth  and  polished  (Fig.  4m) . 

.  Kcuttidu  p.  98 

Subfamily  Chalcidinae 

Genus  SpilochatcU 

Key  to  Species  (22) 

Males:  antennal  scape  extremely  stout,  with  a  prominent  darkened 
anterior  carina,  apex  exceeding  level  of  vertex.  Females: 
length  of  dorsal  arch  of  the  last  abdominal  segment  greater  than 
length  of  eighth  tergite  (ratios  varying  from  14:9  to  12:9)  (Fig. 
4p) .  ^lavopicda.  p.  98 

Males:  antennal  scape  slender,  without  a  darkened  anterior 
carina,  apex  not  exceeding  level  of  vertex.  Females:  length  of 
dorsal  arch  of  last  abdominal  segment  equal  to  or  less  than 

length  of  eighth  tergite  (Fig.  4o) . 

.  -deptu  p.  99 

Superfamily  Bethyloidea 

Family  Bethylidae 

Genus  Goucozua 

Key  to  Species  (50,134) 

Stigma  and  parastigma  brown . 

. 2 


Stigma  and  parastigma  black . 

.  6ove.olatu&  p.  100 

Branch  of  basal  win  about  as  long  as  the  upper  abscissa  of  the 

basal  vein  (Fig.  3e) . 

.  longineAVsti  p.  101 

Branch  of  basal  vein  very  short,  not  as  long  as  the  upper 

abscissa  of  the  basal  vein  (Fig.  3g) . 

.  3 
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3(2').  Female:  head  about  one  and  one-fifth  times  as  long  as  wide;  eyes 
a  little  longer  than  the  head  behind  them.  Male:  head  slightly 
more  than  one  and  one-sixth  times  as  long  as  wide;  eyes  about 

one  and  one -third  times  as  long  as  the  head  behind  them . 

.  coZumbiajuu>  p.  99 

3'.  Female:  head  about  one  and  one-half  times  as  long  as  wide;  eyes 

a  little  shorter  than  the  head  behind  them.  Male:  head  a  little 
longer  than  one  and  three-tenths  times  as  long  as  wide;  eyes 

about  one  and  one -tenth  as  long  as  the  head  behind  them . 

.  4 

4(3’).  Pronotun  distinctly  shorter  than  the  mesonotum  and  scutellun 
combined .  longice.p6  p.  101 

4'.  Pronotun  equal  to  or  longer  than  the  mesonotin  and  scutellun 

combined .  cfectuA  p.  100 

Family  Tachinidae 
Key  to  Genera 

1.  Eyes  hairy .  2 

1 ' .  Eyes  bare .  4 

2(1).  Next  to  last  segment  of  arista  not  over  twice  as  long  as  wide.. 
.  3 

2*.  Next  to  last  segment  of  arista  at  least  three  times  as  long  as 

wide .  Ma.dA.myia  (1  species)  p.  106 

3(2).  Pteropleural  bristle  very  long  and  strong,  extending  to  abdomen; 

frontal  bristles  extending  to  the  middle  of  the  third  antennal 
segment .  Lypka  (1  species)  p.  103 

3'.  Pteropleural  bristle  of  normal  length  or  weak;  frontal  bristles 

decreasing  in  length  upwardly  and  not  extending  below  the  base 
of  the  arista .  HmonUJia  (1  species)  p.  106 

4(1').  Next  to  last  aristal  segment  over  three  times  as  long  as  wide.. 
.  KcXia.  (1  species)  p.  105 

4'.  Next  to  last  aristal  segment  not  over  twice  as  long  as  wide 

(Figs.  4h,  4i) .  5 

5(4').  First  posterior  cell  (R5)  strongly  petiolate  apically  (Fig.  3h) 
.  EAynnia  (1  species)  p.  105 

5'.  First  posterior  cell  (R5)  not  petiolate  apically,  reaches  margin 

(Fig.  3f) .  6 
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6(5'). 

6'. 

1. 

1'. 


Parafacials  with  a  number  (10)  of  fine  hairs . 

.  LUiopkyJULop&'L&  (1  species)  p.  105 

Parafacials  without  fine  hairs . 

.  Lc xopkaga  (2  species)  p.  32 

Genus  Lixopkaga 

Key  to  Species 

Arista  at  most  slightly  longer  than  the  third  antennal  segment, 
thin  terminal  part  of  arista  distinctly  shorter  than  thickened 
basal  portion  (Fig.  4h) ;  parafacial  below  broader  than  third 

antennal  joint  viewed  from  side . 

.  pZumbza  p.  104 

Arista  much  longer  than  the  third  antennal  segment;  thin 
terminal  part  of  arista  equal  to  or  longer  than  thickened  basal 
portion  (Fig.  4i) ;  parafacial  below  narrower  than  third  antennal 

joint  viewed  from  side . 

. medcocAci  p.  104 
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Figure  1. 

a,  Generalized  Braconidae  fore-wing.  Veins:  ABCD,  radius;  EFGH,  cubitus; 
JK,  medius;  KLM,  discoideus;  MO,  subdiscoideus ;  PR,  submedius ;  RN, 
brachius;  EK,  basal:  BF,  first  intercubitus ;  CG,  second  intercub i tus ; 

FL,  recurrent;  KR,  nervulus.  Cells:  1,  radial;  2 1 ,  first  cubital;  22, 
second  cubital;  23,  third  cubital;  3,  medial;  4 l ,  first  discoidal;  42, 
second  discoidal;  5,  submedial;  6i,  first  brachial;  62,  second  brachial; 
7,  anal.  Fore-wings:  b,  Beacon  he.beXo*.  Say;  c,  ApanteXte  butlinelLL 
Muesebeck;  d,  A&cogcL&teA  sp.;  e,  Aga£hii>  acAobaA-icLLi  (Cushman);  f, 

OngiZut)  obicuAatoti  (Nees) ;  g,  MLcAogaAteA  zpagopu  Gahan;  h,  Beacon 
vctAiab-iLU  (Provancher) ;  i,  ClwlonuA  sp.;  j,  B/iacon  rmZtitoK  Say. 
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Figure  2. 

a,  Generalized  Ichneumonidae  fore-wing.  Veins:  ABD,  radius;  FI,  cubitus; 

JK,  medius;  KLM,  discoideus;  MO,  subdiscoideus ;  PR,  submedius;  RN, 
brachius;  EK,  basal;  BG,  first  intercubitus ;  BH,  second  intercubitus ; 

FL,  first  recurrent;  ST,  second  recurrent;  KR,  nervulus.  Cells:  1, 
radial;  2i,  first  cutibal  5  first  discoidal;  22,  second  cubital  or 
aerolet;  23,  third  cubital;  3,  medial;  42,  second  discoidal;  43,  third 
discoidal;  5,  submedial;  6i,  first  brachial;  62,  second  brachial;  7,  anal. 

b,  hind-wing.  Veins:  abc,  subcostella;  bd,  radiella;  gh,  cubitella;  efg, 
mediella;  jk,  submediella;  bg,  basella;  fk,  nervellus.  Cells:  1,  costellan; 
2,  radiellan;  3,  mediellan;  4,  cubitellan;  5,  submediellan;  6,  discoidellan; 
7,  anal  lan.  Fore -wings:  c,  MacAocznViu&  cwriicjuliu  Walley;  d,  MacAocznVtuA 

Muesebeck;  e,  EaninuA  zejJicLpheAae.  Walley.  Hind-wings:  f, 

ScambuA  sp.;  g,  I &eAopu&  sp. 
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Figure  3. 

a,  Generalized  Chalcidoidea  fore-wing.  Veins:  AB,  submarginal ;  BC, 
marginal;  CD,  postmarginal;  CE,  stigmal;  F,  stigma.  Fore-wings:  b, 
ElacheAtuA  pAotzoteAatU  Howard;  c,  EudeAud  aAgyAtetkcaz  (Crawford) 
d,  TeJyuutichu&  coeAuleAce.n&  Ashmead;  e,  GorUozuA  long-iniAv-ii  Fouts 
f,  LLxophaga  me.&Locni6  Aldrich;  g,  GorUoziu  cotumb-ianuA  Ashmead;  h, 
EAynrUa  tontnicAA  (Coquillett) . 
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Figure  4. 

Pronotun,  dorsal  view:  a,  Pteromalidae ;  b,  Euiytanidae ;  c,  Perilampidae ; 
d,  Macrocentrinae ,  clypeus  not  emarginate  below:  e,  Braconinae,  clypeus 
semicircularly  emarginate  below;  £,  UonodontomeAuA  de.ntipu  (Dalman) , 
dorsal  view  of  thorax;  g,  M onodontomeAuA  minox  (Ratzeburg) ,  dorsal  view 
of  scutellun;  h,  Lixophaga  plumbza  Aldrich,  antenna;  i,  Lixophaga 
me.cLLocAsLt>  Aldrich,  antenna;  j,  UonodontameAuA  nucnoA  (Ratzeburg) ,  femur 
lateral  view;  k,  MonodontcwAus  dentipte  (Dalman),  femur  lateral  view;  1, 
Agathi&  acAoba&xdxA  (Cushman),  abdomen  dorsal  view;  m,  HaLticheZta 
xa*vtLcl&&  (Walker),  abdomen  dorsal  view;  n,  Ha&tLchelZa  KhyacsiorUjCLe.  Gahan, 
abdomen  dorsal  view;  o,  SpltochaZcU  IzptxA  Burks,  female,  lateral  view 
of  abdomen;  p,  SpLlochaJLciA  ^lavoplcta  (Cresson) ,  female,  lateral  view  of 
abdomen. 
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Figure  5. 

First  abdominal  segment,  lateral  view;  a,  Cmpoplex  sp. ;  b,  Viadzgma  sp. 
c,  Ichneunoninae ;  d,  P-umpla  sp.,  eyes  weakly  emarginate;  e,  Itoplzctu 
sp. ,  eyes  strongly  emarginate;  f,  abdomen  dorsal  view,  Vol^ckonuctuA  sp. ; 
g,  abdomen  dorsal  view,  Glyptini;  h,  lateral  view  of  thorax,  Pimplini; 
i,  lateral  view  of  thorax,  Ephialtini;  j,  lateral  view  of  propodeun, 
Temelucha  n.hya.CA.onLae.  (Cushman);  k,  lateral  view  of  propodeun,  T molxidoa 
evet^toae  (Cushman) . 
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Figure  6. 

a,  ChzZonuA  ( CheXonuA )  annutcpe A  Wesmael  (16,131);  b,  AparvteJleA  e.pi.notia.z 
Viereck  (105);  c,  Beacon  vaAiabiZlt,  (Provancher)  (105);  d,  AgcuthU 
acAobaAidU  (Cushman)  (105);  e,  MacAo^ntAui  ancy&ivoAus  Rohwer  (61);  f, 
hyphanOujie.  Riley  (71) . 
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Figure  7. 

a,  l£opl<zt£u>  c.onquAj><Zoa  (Say)  (71);  b,  PeAxZampui  fiulvxcoanu  Ashmead 
(105);  c,  VxbaachyA  cavuA  (Walker)  (71);  d,  Habaocy£iU>  thynj-dopteAigiA 
Howard  (71);  e,  Goniozut  sp.  (72);  £,  Lix.oph.aga  mzcUocALs  Aldrich. 
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Figure  8. 

a,  EupelmuA  c.yarUc.zp6  c.yaru.czpi  Ashmead  (73);  b,  TeXAaAtLchuA  huntzKi. 
Crawford  (73);  c,  EupzJbnzUta  vz&-L cuJLcvua  (Retzius)  (58);  d,  EuAytoma 
tylodzAmcutti  Ashmead,  female  (73);  e,  EuJiytcma  tylodzmcutU  Ashmead, 
male  (73);  f,  TiicJiogtiamrvx  minutum  Riley  (29);  g,  MonodontomzAai  aeAZiU 
Walker  (100). 
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ANNOTATED  SPECIES  LIST 


ORDER  HYMENOPTERA 
Superfamily  Ichneunonoidea 
Family  Braconidae 

Two  species  are  seriously  questioned  as  parasitic  of  R hyacxorua. 
VcuxzA-ia  qzJULzAZza.  (Gahan)  and  PauzAia  sp.  are  reported  as  parasites  of 
R.  ^AuAtAana  in  South  Carolina  (48)  but  all  members  of  this  genus  are 
aphid  parasites. 

HztzAoApituA  sp.  was  collected  by  Cushman  from  R.  ^nvAtAana  material 
in  Massachusetts  but  he  states  this  genus  is  probably  not  parasitic  on  tip 
moth  but  more  likely  associated  with  a  coleopterous  borer  (41) .  No  member 
of  this  genus  has  been  found  associated  with  R hyacoorUa  in  the  U.  S. 
National  Museun  collection. 

One  citation  of  HicAobAacon  AtabitU  Wan.  parasitic  of  R.  buotiana 
is  found  for  Southern  Ontario  (116) .  This  is  probably  an  error  and  was 
meant  to  be  Beacon  AtabttiA  Wesmel.  This  latter  species  has  been  intro¬ 
duced  but  has  not  been  shown  to  be  established. 


UzXzoaua  sp.  prob.  hyphantAiaz  Riley 
Literature  Record: 


Size 

Range 

Hosts 

Annotations 


Body  length,  S  5  mm,  wing  span  11  mm  (111) 

All  of  U.  S.  and  Canada  (104);  W.  Va.  (67) 

R.  buotiana  (67) 

Most  species  of  M zXzoaua  are  parasites  of  lepidopterous 
larvae  but  sane  parasitize  Coleoptera  (104) .  Pictured 
in  Figure  6f. 


MacAoczjitAuA  ancytivonuA  Rohwer 

Literature  Record:  HacAoczntf iua  ancytivoAa !  Rohwer  (113) 


Size 

Range 

Hosts 

Annotations 


Body  length,  c?  3.5  mm;  ?  4.5  rnn,  ovipositor  5.5  mm 
(113) 

U.  S.  (104);  N.  S.  to  Man.  (79);  S.  C.  (48) 

R.  ^nuAtAana  (48) 

Pictured  in  Figure  6e. 
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MacAocen&uiA  curu.culu&  Walley 
Literature  Record: 


Size 

Range 

Hosts 

Annotations 


:  Body  length,  $5  mm,  ovipositor  sheaths  8.5  nm  (136) 

:  Ont.,  N.  B.,  Idaho,  Mont.,  Calif.  (104);  Man.,  Sask. 
(79);  N.  B.  (136) 

:  Evz&ua  sp.  (136) 

:  Reared  from  possibly  new  species  of  pitch  moth  at 
Fredericton,  N.  B.  (136). 


MacAocejvOui&  in&takuJM,  Muesebeck 


Literature  Record 

Size 

Range 

Hosts 

Annotations 


MacAocejvOuu  la&pzyKUiaz  Muesebeck  (101) 

Body  length,  <$  5  mm;  ?  5  mm  (101) 

N.  Y.  and  Ohio  to  Fla.,  and  Texas,  Wash.  (104);  S.  C. 
(48);  Fla.  (101) 

R.  sUgidana  (101,104) 

R.  {siust'cana  (48) 


MacAozzn&iu&  sp. 


Literature  Record 

Size 

Range 

Hosts 

Annotations 


European;  introduced  Conn.,  N.  J.  (46) 

R.  buotiana  (46) 

This  unbiown  parasite  species  was  introduced  from 
Europe  in  1937!  (46). 
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OhqaJLuA  obAcuAjtitoA.  (Nees) 


Literature  Record 

Size 

Range 

Hosts 

Annotations 


OtigiZuA  ob&cuAa£otL  Nees  (54) 

Body  length  3.9  mm 

Canada  (75,83,104,122);  Conn.  (1,54,68,104);  Mich. 

(95);  Ont.  (4,5,8,31,46,76,90,108,109,115,116,139); 

Que.  (18,90,109);  R.  I.,  Conn.,  N.  Y.  (46,47);  W.  Va. 
(67);  Mass.,  R.  I.,  Conn.  (114);  N.  J.  (46);  Md.  (81); 

R.  I.  (47) 

R.  buolianoL  (1,4,5,8,18,26,28,31,46,47,54,67,68,75,76, 
81,83,90,95,104,108,109,114,115,116,122,139) 

Very  important  introduced  internal  larval  parasite  (8, 
46,54,75,81,83).  Undoubtedly  introduced  accidentally 
since  it  was  found  prior  to  any  intentional  release 
(46,139);  established  but  control  value,  if  any, 
doubtful  (90) .  Attacks  very  young  shoot  moth  larvae 
and  hibernates  in  host  (46,67,95,114).  Oily  known 
host  in  North  America  is  the  shoot  moth  but  it  has 
several  hosts  in  Europe;  one  generation  per  year;  when 
development  is  complete,  it  emerges  from  host  larva  or 
pupa  and  spins  a  thin  white  cocoon  in  the  host  mine 
(46).  Oviposits  in  the  early  instar  larvae  during 
July  and  August  and  parasite  overwinters  as  an  early 
instar  larva  within  hibernating  host;  adults  emerge  in 
mid- June  and  mid- August  (139) .  Three  cases  of  two 
individuals  emerging  from  a  single  host  have  been 
reported  (139) .  Complete  life  history  and  morphology 
of  the  immature  stages  are  given  (5,75). 

One  of  the  four  most  common  parasites  in  Ontario  (5) . 
Infestation  reported  as  14%  (68)  and  20%  (1)  in 
Connecticut,  75%  (109)  and  85%  (18)  in  Quebec,  and  87% 
in  Ontario  (139)  of  total  parasitism,  was  found  to 
equally  parasitize  host  on  both  Scotch  pine,  Pinai 
£>ylvtetsuJ>  L. ,  and  red  pine,  F.  mino6a  Ait.  (4).  In 
Ontario  parasite  is  as  resistant  to  low  temperatures 
as  its  host  and  percentage  infestation  was  found  equal 
at  all  of  three  tree  levels  (76).  Of  the  hosts  para¬ 
sitized  by  Osig-ctui  obAcuAatofi,  80%  were  parasitized  by 
Tmztucha.  -intoAAixpton  suggesting  that  the  latter  species 
"prefer"  previously  parasitized  hosts  (8) .  Longevity  of 
parasites  confined  with  flowering  wild  carrot,  VaucuA 
caAota.  L. ,  was  20.0*5.3  days  while  longevity  of  parasite 
confined  with  non-flowering  plants  was  4.242.1  days. 
Speculated  that  wild  carrot  contributes  to  the  success 
of  this  parasite  in  Canada  (122) ;  attractiveness  of 
different  foods  and  flowers  studied  (83) . 
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OhqaJjxS  sp. 
Literature  Record 
Size 


Range 

S.  C.  (48) 

Hosts 

R.  ^ML&tAana  (48) 

Annotations 

Eclaajiua  zeAAapheAae  Walley 
Literature  Record: 


Size 

Body  length;  d  4  mm,  ?  4  mm  (137) 

Range 

N.  S.  (Grand  River)  (104);  N.  S.  to  B.  C.,  and  Alaska 
(79);  Out.  (87) 

Hosts 

R.  adana  (87) 

Annotations 

Solitary  larval  parasite  (87) . 

Agathii  CLCAobaAidii  (Cushman) 

Literature  Record:  acAobcUi-ldU  Cushman  (39) 


Size 

Body  length,  d  6  mm;  ?  6  mm,  ovipositor  4  mm  (39) 

Range 

N.  C. ,  Ga. ,  Fla.,  Miss.,  Ark.,  Texas,  Colo.  (104); 
Ohio  (97);  S.  C.  (48) 

Hosts 

R.  ^nuAtAcwa  (48) 

R.  ru.QA.dan.CL  (97) 

Annotations 

Reared  from  one  host  generation  only  (97) .  Pictured 
in  Figure  6d. 
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Agatkti,  annutipuA  (Cresson) 
Literature  Record: 


Size  : 

Body  length,  4. 1-4.6  mm  (35) 

Range  : 

Ont.  to  Fla.,  west  to  S.  D.  and  Kans.  (104);  Ohio  (97) 

Hosts  : 

R.  ntgtdam.  (97) 

Annotations  : 

Reared  from  both  host  generations  (97) . 

Agathu  btnominata  Muesebeck 


Literature  Record: 

806406  btcoloa  (Prov.)  (130) 

Agatha*  bicoloa  (Provancher)  (79,104) 

Agatha*  btncminata  is  a  new  name  since  btcotoA  was 
preoccupied  (79) 

Size  : 

Body  length,  cT  2.8  mm;  ?  4.3  mm 

Range  : 

N.  B.  to  Va. ,  Ont.  (104);  Va.  (130) 

Hosts  : 

R.  ^AuAtAana  (130) 

Annotations  : 

Agatha*  ptnt  (Muesebeck) 


Literature  Record: 

8064  06  pint  Muesebeck  (103) 

Size  : 

Body  length,  ?  usually  5-7  mm  (103) 

Range  : 

Maine  to  Va.,  Ohio  (104);  Maine,  Ohio,  Mass.,  N.  Y. , 
Pa.,  Va.  (103);  Mass.  (114);  Ohio  (93) 

Hosts  : 

R.  fiAu&tAana  (103,104,114) 

Evetxta  sp.  (103,104) 

Annotations  : 

Probably  two  generations  a  year  with  only  one  parasite 
per  host  (114).  Internal  larval  parasite  (93).  In  an 
Ohio  study  40%  of  this  parasite  were  parasitized  by 
the  hyperparasite  PeAttampuA  fiulvtcoAruA  Ashmead  (93) . 
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Agatku  n.  sp. 
Literature  Record 
Size 


Range 

Mass. ,  Maine  (114) 

Hosts 

R.  buotiana  (114) 

Annotations 

Only  one  parasite  per  host  with  at  least  two  genera 
tions  per  year  (114) . 

Agathii  sp. 

Literature  Record 

Size 


Range 

S.  C.  (48) 

Hosts 

R.  ftu Atfuma  (48) 

Annotations 

A pantztu  biuhnzLLL  Muesebeck 
Literature  Record: 


Size 

Body  length  ?  3  nsn  (102) 

Range 

Neb.,  Calif.  (104);  Iowa  (79);  Neb.  (102) 

Hosts 

R.  paAadtnana  (104) 

R.  ^fUL&tAjana  var.  biuknzlti  (102,104) 

Annotations 
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ApanteJLeA  zpujiotiaz  Viereck 
Literature  Record: 


Size 

Body  length,  d  2  nm  (133) 

Range 

Maine  to  Fla.,  west  to  Ill.,  Neb.  and  Texas  (104); 

W.  Va.  (67);  N.  J.  (133) 

Hosts 

R.  buoLLana  (67) 

Annotations 

Oily  one  record  from  Rhyacconia  (67) .  Pictured  in 
Figure  6b. 

Apantzlz a  pzViovaz  Walley 
Literature  Record: 


Size 

Body  length,  $  3.4  mm  (138) 

Range 

Oit.  (Constance  Bay)  (104);  Newfoundland,  N.  B.  (79); 
S.  C.  (48) 

Hosts 

R.  ^fiuAtAana.  (48) 

Annotations 

A pan£zlz&  sp. 

Literature  Record 

Size 


Range 

La.  (41);  S.  C.  (48);  Wise.  (124) 

Hosts 

R.  fisui&tAana  (41,48) 

R.  buotiana  (124) 

Annotations 

Internal  larval  parasite  (41).  Single  questionable 
specimen  collected  (124) . 
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UicAoga&tzA  tpagogeA  Gahan 
Literature  Record: 

Size  :  Body  length,  </  3.5  mm;  $  3.5  ran  (56) 

Range  :  Mass,  to  S.  C.,  west  to  Iowa  and  Colo.;  B.  C.  (104); 


Hosts  : 

Ont.  (79);  Mass.  (114) 

R.  | ^AuAtAana  (104,114) 

Annotations  : 

One  parasite  per  host  with  at  least  2  generations  per 
year.  Adults  emerge  June  and  July  (114) .  All  species 
seem  to  be  internal  parasites  of  Lepidoptera  larvae 
(104). 

PhaneAotcmcL  Ahyacionlae.  Cushman 
Literature  Record: 


Size 

Body  length,  ?  2.7  mm  (42) 

Range 

Va.,  La.,  Miss.  (104);  Va.  (130);  La.  (41,42) 

Hosts 

R.  ^AuAtAana  (41,42,104,130) 

Annotations 

Very  important  internal  larval  parasite  in  Louisiana 
probably  depositing  its  eggs  in  tip  moth  egg;  probably 
solitary  (41) .  Members  of  this  genus  are  parasites  of 
lepidopterous  larvae.  Eggs  are  laid  in  eggs  of  the 
host  but  the  parasitic  larvae  do  not  become  mature 
until  the  hosts  have  reached  maturity  (104) . 

A bcjoga&tvi  sp. 

Literature  Record 

Size 


Range 

Ont.  (110) 

Hosts 

R.  buoliana.  (110) 

Annotations 

Parasites  of  lepidopterous  larva.  Eggs  are  laid  in 
eggs  of  the  host  but  the  parasitic  larvae  do  not 
become  mature  until  the  hosts  have  reached  maturity 
(104) .  Adults  emerged  25  June  (110) . 
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CkeZonuA  sp. 
Literature  Record 
Size 


Range  : 

Conn.  (55) 

Hosts  : 

R.  buotiana  (55) 

Annotations  : 

Larval  parasite  (55).  Eggs  of  this  genus  are  laid  in 
the  host  egg  but  the  parasitic  larvae  do  not  become 
mature  until  hosts  have  reached  maturity  (104) . 
Ch&tonuA  ( CheZonuA )  annutipu  Wesmael  pictured  in 
Figure  6a.  Detailed  biological  studies  given  for  this 
species  (16,131). 

Bsiacon  geXeckiae.  Ashmead 


Literature  Record: 

Micaobaacon  giLtachsiae.  (Ashmead)  (41,130) 

Size  : 

Body  length,  d1  2.2  mm;  9  2.2  mm,  ovipositor  0.6  nn 
(12) 

Range  : 

All  U.  S.  (104);  N.  S.  to  B.  C. ;  Bermuda;  Mexico; 

India  (79);  eastern  U.  S.  and  West  Coast  (41);  Va. 
(41,130);  Neb.  (66);  Ohio  (96);  S.  C.  (48);  Mass., 

N.  Y.  (114);  Ont.  (139);  Wise.  (124) 

Hosts  : 

R.  fiau&tsiana  (41,48,130) 

R.  buotiana  (79,96,114,124,139) 

R.  hnjubtAona  var.  bubknoZti  (66,104) 

Annotations  : 

Gregarious,  external  (41,124)  larval  parasite  with  as 
many  as  six  per  host  (114) .  Two  or  more  generations 
per  year;  adults  emerge  in  June  and  August  (114). 
Single  specimen  emerged  in  Ontario  9  June  (139). 
Attacks  large  larvae  and  spins  dense  brown  cocoon  (41) 
Larva  described  and  illustrated  (124). 
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Beacon  gemmaccola  (Cushman) 


Literature  Record 


ULcJiobtiacon  germaccota  Cushman  (17,41,42,55,130) 


Size 


Body  length,  $  2.5  mm  (42) 


Range 


Mass.,  Conn.,  Va. ,  Neb.,  Ariz.  (104);  Va. ,  Mass.  (41); 
Va.  (130);  N.  C.  (17);  Mass.  (42);  S.  C.  (48);  Ohio 
(97);  Mass.,  N.  J.  (114);  Conn  (55) 


Hosts 


Annotations 


R.  ^Au&tAana  (17,41,42,48,104,114,130) 

R.  j}4u6 tnana  var.  buAhnelbi  (104) 

R.  ne.ome.XA.cana  (104) 

R.  buotiana  (104) 

R.  Aigidana  (97) 

External  larval  parasite  (41) .  At  least  two  genera¬ 
tions  per  year  with  the  adults  emerging  late  in  May 
^nd  June  (114) . 


Beacon  mettitoA  Say 


Literature  Record 


ttccAobaacon  meJUUZoA  (Say)  (41,66,130) 


Size 

Range 


Hosts 


Annotations 


Body  length,  <f  2  mm;  ?  3  mm,  ovipositor  2  mm  (12) 

U.  S.,  Hawaii,  Mexico  (104);  eastern  U.  S.,  Va.  (41); 
southern  Qnt.  (87);  Va.  (130);  Neb.  (66);  S.  C.  (48) 

R.  adana  (87) 

R.  ^Aa&tAana  (41,48,130) 

R.  ^Au&tAana  var.  buAhneZti  (66) 

Parasitic  of  both  coleopterous  and  lepidopterous 
larvae;  external,  solitary  and  pupates  in  a  white 
to  brownish,  opaque  cocoon  (41) .  Gregarious  larval 
parasite  (87) . 
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Beacon  hoboton  Say 
Literature  Record: 


Size 

:  Body  length,  9  2.5  mn,  sheath  of  ovipositor  0.5  nm 
(132) 

Range 

:  All  of  U.  S.,  cosmopolitan  (104);  Ohio  (97) 

Hosts 

:  R.  nigidana  (97) 

Annotations 

:  One  generation  per  year  (97) . 

Beacon  potitivontni&  (Cushman) 


Literature  Record:  Habnobnacon  potctiventniA  Cushman  (37) 
Beacon  po&Lve.nOU/>\  (Cushman)  (79) 


Size 

Range 

Hosts 


:  Body  length,  ?  2.25  nm  (37) 

:  Ont.  to  Va. ,  west  to  Oreg.  and  Colo.,  La.  (104); 
N.  S.  to  B.  C.  (79);  Ohio  (96);  Mass.  (114) 

:  R.  buotiana  (96,104,114) 


Annotations 


One  parasite  per  host  with  two  (?)  generations  per 
year.  Adults  emerge  in  June  (114). 


Bn aeon  nhyacloniaQ 
Literature  Record: 
Size  : 
Range  : 

Hosts  : 


(Muesebeck) 

UicAobnacon  nh.ya.CAjOYu.cLQ.  Muesebeck  (99) 

Body  length,  ?  3.8  nrn  (99) 

S.  D. ,  Neb.,  Idaho,  Calif.  (104);  Que.  to  Sask.  (79); 
S.  D.  (99) 

R.  sp.  (99,104) 

R.  ^nae>tAona  (104) 

R.  ^HuAtnoYia  var.  buAknolti  (104) 

R.  noomQXA.com.  (104) 


Annotations 


Beacon  vaxiahiLU  (Provancher) 


Literature  Record 

UccAobxacon  vaAiatU&is  (Provancher)  (106) 

Size 

Body  length,  $  2.8  mm;  ovipositor  0.8  mn  (12) 

Range 

Que.  to  Va.,  west  to  Mo.  and  Texas  (104) 

Host 

R.  fiAuAtAana  var.  bu&neZtil  (106) 

Annotations 

Pictured  in  Figure  6c. 

Baclcoa  n.  sp. 

Literature  Record 

Size 


Range 

Wise.  (124) 

Hosts 

R.  buoliana  (124) 

Annotations 

External  larval  parasite  with  1-3  per  host;  emerged 
in  Wisconsin  from  1  July  to  16  July;  three  found  in 
conjunction  with  six  Ha.bAoc.ytuA  tkyAcdoptzAigtA ; 
larva  described  and  illustrated  (124) . 

BAac.on  sp. 

Literature  Record 

HLcAobAacon  (121) 

Size 


Range 

Neb.  (121);  S.  C.  (48) 

Hosts 

R.  {AuAtAana  (48) 

R.  ^AuAtAana  var.  baAhnztti  (121) 

Annotations 
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Family  Ichneunonidae 


Specimens  from  four  genera  of  the  subfamily  Crypt  in  ae  have  been 
recorded  as  Rhyacionia  buoliana  parasites.  These  include  AJicgina  sp. 
(139),  Idemien  sp.  (139),  and  Hemitelc&  sp.  (116)  all  from  Chtario  and 
Gambaus  sp.  from  Wisconsin  (123,124).  All  these  citations  are  based  on 
rearings  of  only  one  or  two  individuals  and  are  considered  questionable. 

I  have  therefore  made  provisions  in  the  key  to  separate  these  specimens 
only  to  subfamily. 

Erroneous  R.  boo  liana  citations  include  Pimpla  dctxita  Hlgr. 

(«  ScambuA  [ Endaomopoda ]  dclnltuA  [Holmgren])  from  Cntario  (116). 

HypAiceaa  nr.  i<monalU  (Fourcroy)  and  SyKpkoctonuA  agilu  (Cresson) 

(*  SyaphocXonuA  filavolincatuA  [Gravenhorst] )  are  recorded  from  Ohio  (96) . 
The  former  is  believed  to  attack  stored  products  Lepidoptera  and  it  is 
doubtful  if  it  attacks  Rhyaclonia,  while  S.  {lavolineatuA  is  a  parasite 
of  SyTphidae.  Specimens  of  the  Palearctic  Lusonota  culicifiomiA  Gr. 

(116)  reported  by  Sheppard  were  never  located  and  it  is  strongly  suspected 
this  species  was  never  successfully  introduced.  PfuAtomcAuA  onhiXali& 
Holmgren  is  also  listed  by  Sheppard  as  attacking  R.  buoliana  in  Ontario 
(116).  Attempts  have  been  made  to  introduce  this  European  parasite  into 
Canada  but,  as  far  as  is  known,  it  has  never  become  established  and  is 
therefore  omitted  from  the  keys  and  annotated  species  lists. 

R.  buoliana  parasite  misidentifications  from  Chtario  include 
EpkialtcA  extensor  L.  (116) .  Specimens  have  subsequently  been  correctly 
identified  as  ExeAi&ttA  com&tochii.  (Cresson). 

Specimens  labelled  Pimpla  inqui&itoa  Scop.  (116)  in  the  Canadian 
National  Collection  indicate  the  males  are  ExoAl&tu  com&tockii  (Cresson) 
(Canadian  origin)  and  the  females  are  ScambuA  sp.  (European  origin). 

Pimpla  aequalZs  Provancher  (114,139)  citations  are  all  believed  to  be 
misidentifications  of  Pimpla  annulipeA  Brulle. 


ScambuA  (Attleophadnui)  pteAophofii.  (Ashmead) 
Literature  Record:  Scambus  pteAopkoai.  (Ashmead)  (18) 


Size 


Range 


Front  wing  length,  3.0  to  6.5  mm;  ?  5.0  to  8.5  mm 
(129) 

Que.  (18);  transcontinental  range  in  the  Canadian  and 
Transition  Zones  (129). 


Hosts  :  R.  buoliana  (18) 

Annotations  : 
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Scambus  (Sambas)  aplopappi  (Ashmead) 


Literature  Record: 

EpiuAus  aplopappi  Ashmead  (66,82) 

Scambus  aplopappi  (Ashmead)  (104,127,140) 

Scambus  evet/Uvotus  Rohwer  (127) 

Size  : 

Front  wing  length,  <f  3.2  to  4.8  mm;  $  5.0  to  8.0  nm 
(129) 

Range  : 

N.  M.,  Ariz.,  Calif.,  Wash.,  Neb.  (104);  Calif.  (82); 
Neb.  (66);  N.  M. ,  Ariz.,  Calif.,  Colo.,  Idaho  (129) 

Hosts  : 

R.  ^MistAana  var.  bushnetli  (66,104,127,129) 

R.  pasadenana  (82,104,127) 

Annotations 

Solitary  larval  parasite  (82). 

Sambus  (Sambus)  buotiana  (Hartig) 

Literature  Record:  Scambus  buotiana  (Hartig)  (83,84,85,86) 


Size  : 

Body  length  7  inn 

Range  : 

Ont.  (83,84,85,86) 

Hosts  : 

R.  buotiana  (83,84,85,86) 

Annotations  : 

Introduced  external  larval  parasite  (83,85);  greater 
fecundity  when  alternate  hosts  are  available  (85) ; 
females  live  longer  and  have  greater  fecundity  when 
they  are  supplied  with  both  carbohydrates  and  host 
larvae  (84).  Very  close  to  Scambus  ( Scambus )  teams  eh 
Viereck  (84). 
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Scawbai  (Scambu*)  hi&pae  (Harris) 


Literature  Record:  Scambu*  hi&pae  (Harris)  (3,5,18,31,79,96,97,104,114, 
127,139,140) 

Epiaxu*  indagatoA  Cress  on  (55) 

Epiu/ui&  indagatoA  (Cresson)  (41,130) 

Size  :  Front  wing  length,  cf  3.5  to  5.5  rran;  9  4.0  to  7.5  mm 

(129) 


Range  :  Ohio  (96,97);  Que.  (18);  Out.  (3,5,31,139);  Maine, 

R.  I.,  Conn.,  N.  Y.,  Mass.  (114);  transcontinental  in 
Canada  (104,129);  Conn.  (55);  Va.  (130);  eastern  U.  S. 
and  southern  Canada  (41) 


Hosts  :  R.  | $Au&tAana  (41,104,122,130) 

R.  fu.gA.dana  (97) 

R.  biwtiana  (3,5,18,31,55,96,104,114,127,129,139) 


Annotations  :  External  larval  parasite  (3,5,41,55);  solitary  (41, 

114) ;  attacks  large  or  full  grown  larvae  (41) ; 
paralyzes  the  host  before  depositing  eggs  (3) ;  adults 
emerge  late  June,  July,  Aug.,  and  Sept.,  at  least  two 
generations  per  year,  hibernates  in  host  cocoon  (114) ; 
life  history,  habits  and  inmature  stages  described  (5) 
Referred  to  as  a  complex  including  Scambu*  (S.)  hi&pae 
and  Scambu &  (S.)  tecum  eh;  males  easily  separated  but 
females  less  easily  separated  (139) . 


Scambui  ( Scambu& )  tecum ek  Viereck 


Literature  Record:  Scambu*  tecum  eh  Viereck  (3,5) 


Size 


Range 


Hosts 


Front  wing  length,  8*  2.0  to  5.5  mm;  9  4.5  to  8.5  mm 
(129) 

W.  Va.  (67);  Md.  (81);  Ont.  (3,5);  transcontinental 
especially  abundant  in  the  Transition  and  Canadian 
Zones  (129) ;  Wise.  (124) 

R.  buotiana  (3,5,81,67,124,129) 


Annotations  :  External  larval  parasite  that  paralyzes  the  host 

before  depositing  eggs  (3,5,);  life  history,  habits 
and  the  inmature  stages  are  described  (5) .  Sometimes 
a  victim  of  the  cleptoparasitic  habit  of  Eustytoma 
pint  (124). 
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Scambtu  (ScambuA)  tenebAo^uA  Walley 
Literature  Record:  ScambuA  tembstoAuA  (89) 


Size  : 

Front  wing  length,  <$  3.0  to  3.25  mm;  ?  3.5  to  4.0  mm 
(129) 

Range  : 

Man.  (89);  Colo.,  Ariz.,  Wash.  (129) 

Hosts  : 

R.  ^Ku&tfuxna  (89) 

Annotations  : 

Scambui  sp. 

Literature  Record: 

Size 


Range  : 

Mass.  (114);  Ont.  (139);  Que.  (18);  Wise.  (123,124) 

Hosts 

R.  (114) 

R.  buoliana  (18,123,124,139) 

Annotations  : 

Adults  emerge  in  Massachusetts  in  June  and  July;  one 
per  host;  number  of  generations  per  year  unknown  (114); 
solitary,  external,  larval  parasites  (124). 
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Exwutu  comtockii  (Cresson) 


Literature  Record:  CcUZizpkiatteA  com&tocJUJ.  (Cresson)  (18,31,41,79,88, 

92,94,96,97,104,110,114,127,130,139,140) 
CalLLtpIrUaJUu  ccmtoclu  Cresson  (49,51,52,53,55) 
Pimpla  inquU-itoi  Scop,  (mis identification)  (116) 
Ephiattu  extent o*  L.  (mis identification)  (116) 

Size  :  Front  wing  length,  J  5.5  to  6.8  mm;  $  6.0  to  11.5  mm 

(129) 


Range  :  W.  Va.,  Md.  (67,81);  S.  C.  (48);  Man.  (89);  Ont.  (3,4, 

31.51.108.110.139) ;  Que.  (18);  Mass.  (46);  Atlantic  to 
Pacific  (5);  Va.  (130);  Conn.  (52,53,55);  Ohio  (51,92, 
96,97);  B.  C.  (88);  Mass.,  Conn.,  N.  Y.  (114);  Mich. 
(94);  Fla.  (79);  Wise.  (123,124);  transcontinental  in 
Transition  Zone  (104) 

Hosts  :  R.  tnuAtnana  (41,46,48,49,67,89,104,114,127,129,130) 

R.  buotiana  (3,4,5,18,31,49,51,52,53,55,67,81,88,92, 

94.96.104.108.110.114.123.124.127.129.139) 

R.  ligidana  (67,92,97,114,129) 

R.  sp.  (129) 


Annotations  :  External  larval  parasite  (3,4,5,124);  solitary  (41,52, 

92,94,124,139);  parasitizes  host  before  depositing 
eggs  (3) ;  attacks  early  instar  larvae  (67) ;  peak 
emergence  July  2-29  (123) ;  life  history  and  habits 
under  laboratory  conditions  and  immature  stages 
described  (5).  Liberated  against  biuhneLU.  variety 
in  Nebraska,  not  known  to  be  established  (46) . 

Occurred  in  approximately  equal  mmbers  on  the  two 
tree  species,  P-inu6  x.t6-ino6a  Ait.  and  P.  6ylvi&VuJ> 

L.  (4) ;  parasitism  more  or  less  uniform  throughout  the 
tree  at  one-foot  levels  from  0-6  feet  (108) ;  shows 
preference  for  host  at  top  of  tree;  very  common  in 
Maryland  attacking  R.  buotiana.  (81) .  Two  generations 
per  year,  simmer  generation  develops  and  overwinters 
on  an  unknown  host,  egg  to  adult  in  22  to  26  days, 
larva  described  and  illustrated  (124) . 
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VotichornttuA  pteAzlai  (Say) 


Literature  Record: 

Pimp  la  pteAzlaA  (Say)  (104) 

Epkiattu  pteJielaA  (Say)  (79,114) 

Size  : 

Front  wing  length,  c?  6.7  to  10  mm;  S  9.5  to  16  mm 
(129) 

Range  : 

Transcontinental  in  Transition  Zone  (104);  R.  I.  (114) 

Hosts  : 

R.  buotiana  (114) 

Annotations  : 

Adults  merge  during  June;  one  per  host;  probably  two 
generations  per  year  (114).  Miss  Walkley,  USDA 
taxonomist,  doubts  that  R kyaclonia  is  a  true  host. 

VotichomttuA  teA&hsiavU)  nubttipunniA  (Viereck) 

Literature  Record:  CaZLLe.pkiatteA  nubitipznvuA  (Viereck)  (139) 


Size  : 

Front  wing  length,  cT  5  to  7.2  nm ;  $5.3  to  11.7  mm 
(129) 

Range  : 

Ont.  (139) 

Hosts  : 

R.  buotiana  (139) 

Annotations  : 

Indigenous  (139) ;  usual  host  is  Pt&6odeA  (129) 
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Pimpta  annuLLpu  Brulle 


Literature  Record 
Size 


Pimpla.  atqualti  Provan cher  (aisidentification)  (114,139) 
Front  wing  length  4  to  8  n  (129) 


Range 


Hosts 


N.  S.  to  Fla.,  west  to  Cnt.  and  Texas,  Wise.  (123,124); 
Cht.  (139);  Conn.,  N.  Y.,  N.  J.  (114) 

R.  bus  Liana  (114,123,124,139) 


Annotations  :  This  species  and  Pbnpta.  atquatu  Pro  van  cher  are  very 

close  and  were  once  thought  to  be  the  same  species 
but  now  are  considered  distinct.  Records  of  P. 
azquatu  Pro  van  cher  attacking  R.  boo  liana,  are  there¬ 
fore  considered  aisidentifications. 


Adults  emerge  in  June  and  July;  (me  parasite  per  host; 
two  gene rati otis  per  year;  hibernates  in  host  pupae 
(114).  Solitary  internal  parasite  emerging  from  the 
pupa  around  8  August  in  Wisconsin;  larva  described  and 
illustrated  (124). 


PlmplcL  hupeAus  (Townes) 

Literature  Record:  Coccygombnui  htApeAui  Townes  (129) 

Size  :  Front  wing  length,  d1  3.7  to  4.7  mn;  $  3.5  to  6.0  m 

(129) 


Range 

Hosts 

Annotations 


:  Alaska,  Ariz.,  Calif.,  Colo.,  N.  M. ,  Oreg.,  S.  D. , 
Utah,  Neb.,  Nev.  (129) 

:  R.  fsui&tAana  var.  bu&knttLL  (129) 
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Pimp  la.  6angui.ni.peA  Cresson 


Literature  Record: 

CoccygomimuA  AanguitUpeA  (Cresson)  (129) 

Size  : 

Front  wing  length,  <?  S.4  to  9.0  mm;  $  6.3  to  10.5  nm 

(129) 

Range  : 

Pacific  to  Continental  Divide  in  Canada,  Transition, 
and  Upper  Austral  Zones  (104) ;  semidesert  areas  of  the 
West  and  Southwest  (129) . 

Hosts  : 

R.  ^fiuAtnana.  var.  buAhneJJU.  (104) 

Annotations  : 

Pimpta  tu/UomZZaz  (Linnaeus) 

Literature  Record:  EpkLatteA  tuJiioneUtae.  (L.)  (19) 


Size 

EpkiaJlZzA  examincutoA.  F.  (7) 

CoccygomimuA  tu/U-oncltcLC  (L.)  (129) 

Pimpta.  cxaminatoa  Ratz. !  (65) 

Pimpta  cxaminaZox  F.  (9,  19) 

EpktaJttzA  ( EpktattzA )  tuAi.oncttac  Linnaeus  (40) 

Body  length,  J  6.2  mm;  ?  10.2  mm 

Range 

Canada  (79);  Cht.  (7,9,46,65,86,109,139) 

Hosts  : 

R.  buotiana  (7,9,19,20,31,46,65,79,86,109,139) 

Annotations  : 

Introduced  European  pupal  parasite  (7,46,65,109,139); 
not  recovered  from  the  United  States  (46) .  Not  well 
adapted  to  the  region,  several  generations  per  year 
in  the  lab,  lays  internal  egg  in  host  pupa  and  larva 
feeds  internally,  pupation  takes  place  inside  pupal 
case,  overwinters  as  adult  and  possibly  at  times  in 
an  immature  stage  (46).  Takes  4.1  pupae  for  parasite 
to  produce  1  adult,  storage  conditions  mentioned  (65). 
Influence  of  host  pupal  size  on  sex  ratio,  development 
time  and  size  of  the  adults  are  discussed  (9) .  May  be 
reared  on  other  hosts  in  the  laboratory,  habit  of 
adult  parasite  feeding  on  host  body  fluids  accounts 
for  mortality  of  a  greater  number  of  host  pupae,  901 
of  overwintering  adults  survived  -11°  F.,  literature 
summarized  (7).  May  have  been  confused  with  Pimpta 
acquatiA  Provancher  (40) .  Biology  and  habits  outlined 
(19) ;  embryology  worked  out  in  detail  (20) . 
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Itoplzctti*  conqivu-itoK  (Say) 


Literature  Record: 

Size  : 

Range  : 

Hosts  : 

Annotations  : 


EphiaZtte  conquibiXofi  (Say)  (88) 

EpkiaZteA  (l£ople.cti6)  conqiti&jXo*.  (Say)  (40) 

Front  wing  length  3.5  to  12.5  mn  (129) 

Atlantic  to  Rocky  Mtns.  in  Transition  (104);  Ont.  (3, 

4.5.108.110.139) ;  S.  C.  (48);  Mich.  (94);  New  England 
to  Del.  and  Pa.  (114);  Va.  (130);  Neb.  (66,121); 
eastern  U.  S.,  south  Canada  and  West  Indies  (41);  Que. 
(18);  Ohio  (96);  W.  Va.  (67);  Md.  (81);  B.  C.  (88); 
Wise.  (124) 

R.  {Aui&uwa  (41,48,104,114,127,129,130) 

R.  ^huAVuma  var.  buAhnzUU.  (66,104,121,127,129) 

R.  buotiana  (3,4,5,18,31,67,81,83,94,96,104,108,110, 

114.124.127.129.139) 

EveXxia  finuAtAana  (40,126) 

Internal  pupal  parasite  (3,5,81,83,94,124,139);  soli¬ 
tary  (94,139);  adults  emerged  May,  June,  July,  Aug., 
Sept.,  and  Oct.,  one  parasite  per  host,  two  or  more 
generations  per  year;  hibernates  in  host  pupa  (114). 
Adult  parasites  attack  shoot  moth  pupae  during  late 
May  and  June,  adults  emerged  from  mid- June  to  mid- 
July  (139) ;  overwinters  in  some  host  other  than  the 
shoot  moth  and  attacks  shoot  moth  pupae  in  late  May 
and  early  June  (67) ;  continued  to  attack  as  long  as 
pupae  were  present  (108) ;  rare  as  a  parasite  of  R. 
fix uAtnana.  (too  small)  (41) .  Life  history  and  habits 
in  laboratory  and  immature  stages  described  in  detail 
(5).  Ovipositing  females  were  attracted  to  odor  of 
P-cnuA  AylvtAVuA  L.  over  P.  nteuioba  Ait;  bud  size 
influenced  oviposition,  higher  an  smaller  buds  (P. 
Aylvej>tfiit>)  than  on  large  buds  (P.  4.eA-cwoAa) ;  not 
able  to  parasitize  larvae  in  buds  protected  by 
needles  (4) .  Oily  males  were  collected,  needs  other 
host  for  overwintering  and  bisexual  population  (81). 

Introduced  in  Nebraska  against  bu&hwZZi  variety, 
establishment  confirmed  (121).  Occasionally  parasi¬ 
tizes  ichneunonoid  or  biaconid  cocoons,  and  thus  may 
also  be  considered  a  secondary  parasite  (129) . 

Females  were  conditioned  to  associate  color  with  the 
presence  of  hosts  (associative  learning) ,  showed  an 
innate  preference  for  blue  over  yellow  (6) .  Attrac¬ 
tiveness  of  different  flowers  and  foods  to  adults 
studied  (83).  Pictured  in  Figure  7a. 
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I topttctiA  tvt&uat  Viereck 

Literature  Record:  Ephiattzi  zvzVUat  (Viereck)  (88) 

JtopltcXi&l  zvzOUaz  (124) 

Size  :  Front  wing  length  4.0  to  8.5  nn  (129) 


Range  :  Alaska,  Wash.,  Oreg.,  Calif.,  Mont.  (104);  Ont.  (129, 

139);  Que.  (18,129);  B.  C.  (88);  Ariz.,  Wash.,  Oreg., 
N.  H. ,  Newfoundland,  N.  B.,  Mont. ,  Calif.  (129);  Wise. 
(124) 

Hosts  :  R.  boo  Liana.  (18,88,104,124,127,129,139) 

EvzOua  sp.  (104) 

Annotations  :  Solitary  internal  parasite  emerging  from  pupa  July  12, 

13,  20  in  Wisconsin;  larva  described  and  illustrated 
(124). 


I toptzctU  quadxicingulaXuA  (Provancher) 

Literature  Record:  Epkiattu  obelus  (Cushman)  (88) 

Jtoplzctu  4-cingutatui  (Provancher)  (104,140) 
ItoplzctU  obz&uA  Cushman  (127) 


Size 

Range 

Hosts 

Annotations 


Front  wing  length  3.5  to  9.0  mm  long  (129) 
Transcontinental  (104) ;  B.  C.  (88) 

R.  buotiana  (88,104,127,129) 


Jtoptzotu  sp. 


Literature  Record 
Size 


Range 

Hosts 

Annotations 


Oht.  (31, 110, 139 j 
R.  buotiana  (31,110,139) 

Adults  emerged  4-7  July  in  Chtario  (110). 
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Phatogtnti  sp.  nr.  epcnatiae  Cushman 


Literature  Record 

Size 

Body  length  4.3  on 

Range 

Cht.  (139) 

Hosts 

R.  boo  Liana.  (139) 

Annotations 

Phatogejiti  sp.  nr.  hebaui  (Cresson) 


Literature  Record 

Size 

Body  length  9-10  ran  (36) 

Range 

ont.  (139) 

Hosts 

R.  buotiana  (139) 

Annotations 

PhaaogeneA  sp. 

Literature  Record 

Size 


Range 

Ont.  (110) 

Hosts 

R.  buotiana  (110) 

Annotations 

Adult  emerged  7  June  in  Ontario  (110). 
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Glypta  vaxipu  Cresson 
Literature  Record: 


Size 

Body  length  7  mn 

Range 

Mass.  (41,46);  Mass.,  N.  Y.  (114) 

Hosts 

R.  iAjuA&iana  (41,46,114,127) 

R.  xig-idana  (114) 

Annotations 

Solitary,  internal  larval  parasite  (41) ;  adults  emerge 
in  May  and  June  in  Massachusetts,  one  parasite  per 
host,  probably  two  generations,  hibernates  in  cell 
within  host  larva  (114) .  Released  in  Nebraska  against 
biuhnelti  variety,  establishment  unknown  (46). 

PimplopteAu&  pa\vu&  (Cresson) 
Literature  Record: 


Size 

Body  length,  4.9  mm,  ?  7.4  mn 

Range 

Mass.  (114) 

Hosts 

R.  buo Liana  (114) 

Annotations 

Adults  emerge  in  June  and  early  July,  one  parasite 
per  host,  at  least  two  generations  per  year  (114). 
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Ccanpople.x  ^fuuVumaz  Cushman 
Literature  Record: 


Size 


Range 


Hosts 


Annotations 


Body  length,  $  5  run,  antennae  3  nm, ovipositor  1.5  mm 
(42) 

Mass.,  Pa.,  Va. ,  Neb.  (104);  Mass.  (114);  S.  C.  (48); 
Va.  (41,42,130,135);  N.  C.  (17);  Neb.  (135) 

R.  tAu&fruzna  (17,41,42,46,48,104,114,128,130,135) 

R.  | {tLUAtAana  var.  btu>hneZLL  (46,135) 

Internal  larval  parasite  (41) ;  attacks  when  larva  is 
young,  parasitized  larva  completes  development  and 
pupates,  parasite  spins  its  cocoon  within  the 
shattered  pupal  skin  of  the  host  (41,46);  cocoon  is 
not  spun  until  spring  with  overwintering  brood  (46) . 
One  of  the  most  abundant  parasites  (41,48,130). 

Adults  emerge  late  May  and  June  in  Massachusetts, 
solitary,  one  generation  per  year  (114).  Rearing 
studies  outlined  (48) . 

Introduced  in  Nebraska  against  bu&hneZZi  variety  (46, 
104,135);  two  generations  per  year  in  Nebraska,  over¬ 
wintering  occurs  in  the  ground  litter  within  host 
pupae  (46) .  Parasite  increased  rapidly  against 
buAhneLLL  variety  with  parasitism  reaching  82%, 
however,  another  tip  moth  variety  R.  ^fw^Vuxna  var. 
Momexicana  (Dyar),  which  is  not  parasitized  by  this 
species,  increased  rapidly  and  the  parasites  effec¬ 
tiveness  decreased  (46) . 


CampopZex  sp. 

Literature  Record: 

Size  : 

Range  :  Que.  (18);  Ohio  (97);  Ont.  (31,110,139) 

Hosts  :  R.  buotiana  (18,31,110,139) 

R.  nigidana  (97) 

Annotations  :  Emergence  date  in  Ontario  was  28  June  (110) . 
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Viadzgma.  sp. 

Literature  Record: 

HoAogejneA  (18,139) 

Size 


Range  : 

Que.  (18);  Ont.  (139) 

Hosts  : 

R.  buoliana  (18,139) 

Annotations  : 

No  specimens  of  this  genus  have  been  found  in  the 
U.  S.  National  Museun  collection  from  Phyacionia. 

PAi&tomeAui  baunhofi&U  Cushman 

Literature  Record:  PnJj>tomvwJ>  (PiiitomzAuA)  bamho^ztu.  Cushman  (128) 


Size  : 

Body  length,  2  5-6.5  mm  (43) 

Range  : 

Ont.,  Fla.,  Ark.,  Neb.,  Texas,  Colo.,  Idaho,  Nev. , 
Ariz.  (104);  Neb.  (43,128) 

Hosts  : 

R.  var.  bu&hnetti  (43,104,128) 

Annotations  : 

PftUtcmzAui  n.  sp. 

Literature  Record: 

Size 


Range  : 

Neb.  (66) 

Hosts  : 

R.  tAu&Vuuui  var.  btukneJttc  (66) 

Annotations  : 
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PsuAtomeAuA  sp. 
Literature  Record 
Size 


Range  : 

S.  C.  (48) 

Hosts  : 

R.  hnxutfiana  (48) 

Annotations  : 

TfuUhata  nztiniat  (Cresscn) 


Literature  Record: 

Zale.ptopyguA  iztiniaz  (Cresson)  (104,128,140) 

OimaAtuA  (ZaZeptopygui)  xeXZnZae.  Cresson  (38) 
CA.ema6tu6  ittuiiae.  Cresson  (30,38) 

Size  : 

Body  length,  <?  about  6.4  ran  (30) 

Range  :  N.  Y.,  Md. ,  D.  C. ,  Va.  (38,104);  N.  Y.  (30) 


Hosts  : 

R.  sugZdana  (104,128) 

(Rettnca)  EvtViia  fUgidana  (38) 

ReXZnia  nLgZdana  (30) 

Annotations  : 

Tmzlacha  epagogu  (Cushman) 


Literature  Record: 

CAmaitiu  epagoge*  Cushman  (41,66,104,114,128,130,140) 
OiemaA-tuA  (OiemastuA)  epagoge*  Cushman  (38) 

Size  : 

Body  length,  <$  6  ran,  antennae  3.5  ran;  $  7  ran, 
antennae  4  ran,  ovipositor  3  ran  (38) 

Range  :  Va.  (41,46,130);  Tenn.  (38,41);  Neb.  (46,66);  S.  C. 


Hosts 

(48);  N.  J.  (114) 

R.  imatfiana.  (41,48,104,128,130) 

R.  bnuA&iana.  var.  biukntZZi  (46,66,104,128) 

Annotations  : 

Internal  larval  parasite  (41);  adults  emerge  in  July; 
one  parasite  per  host;  at  least  two  generations  (114). 
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TemeXucJia  -inteAAuptoA.  (Gravenhorst) 


Literature  Record:  Oiema&tu&  inteAAupto*  Gravenhorst  (28,31,45,47,54,86, 

104,110,115,128,140) 

Oiema&tuA  (C.)  dzcoAata&  Gravenhorst  (38)  (misidenti- 
fication)  (104) 

Oimaitus  dzcowtiu  (mis identification  perpetuated 
from  previous  record)  (127,128) 

Caemastus  inteMupteA  Grav.  (116) 

Size  :  Body  length  6.5-8  mm 

Range  :  Ont.,  N.  Y.,  Conn.,  N.  J.  (104);  Ont.  (8,31,75,76,86, 

90.109.110.115.116.139) ;  Que.  (18);  Conn.  (54);  Conn., 
Mass.,  N.  J.,  N.  Y.  (46);  Conn.,  N.  Y.,  N.  J.  (47); 
Canada  (45);  N.  Y.  (38,128) 

Hosts  :  R.  buoliana  (7,8,18,28,31,45,46,47,54,75,76,86,90,104, 

109.110.115.116.128.139) 

Evet lia  baotiana  (38) 


Annotations  :  Internal  larval  parasite  (75) ;  one  generation  per  year; 

overwinters  as  first  instar  larva,  development  com¬ 
pleted  in  spring;  full  grown  larvae  emerge  from  host 
larva  or  pupa  to  spin  delicate  cocoon  in  host  larval 
mine,  adults  present  June  and  July  (46) ;  can  withstand 
low  temperatures ,  however  there  is  the  tendency  for 
this  species  to  be  reduced  in  relation  to  surviving 
host  population  because  of  its  preference  for  the 
upper  crown  levels  of  the  infested  trees  where  host 
mortality  is  high  during  severe  winters  (76) . 

Hyperparasite  VznxJLconpuA  VU&tiA  Mayr  so  destructive 
that  75%  of  adults  issuing  were  Pexilampus  instead  of 
primary  parasite  (45). 


Shows  preference  for  buds  previously  visited  by 
OagLCud  obtcusuUoA  and  host  larvae  parasitized  by 
0agLtu&.  Indicates  that  importing  and  releasing  of 
T.  inteAAuptoA.  in  North  America  to  assist  in  control 
of  R.  buo Liana  was  unwise  (8) . 

Literature  sunmarized  (7) ;  larval  morphology  and  life 
cycle  details  outlined  (75) . 


Introduced  from  Europe  (104) ;  has  never  been  recovered 
in  substantial  numbers  (46) ;  established  but  control 
value  doubtful  (90). 
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TemeZucha  zveZAiae  (Cushman) 


Literature  Record: 

Ca ema&tu&  cvet'uzie.  Cushman  (104,128,140) 

Ca emcutuA  (Oiemtu-tuA)  tvtVuaz  Cushman  (38) 

Size  : 

Body  length,  2  6  ram,  antennae  3  mm,  ovipositor  2  ran 
(38) 

Range  : 

Ariz.,  N.  M.  (104) 

Hosts  : 

R.  {Au&tAana  var.  bmhneZZi  (104,128) 

EveZAta  bu&hneZZi  (38) 

Annotations  : 

TemeZucha  minoA  (Cushman) 


Literature  Record: 

Ca emaAtuA  minoA  Cushman  (104) 

Ca ma&Ziu  (O iemtu>tut>)  minoA  (38) 

Size 

Body  length,  <$  5.5  ran,  antennae  4  ram;  2  7  ran, 
ovipositor  2  ran,  antennae  4  ran  (38) 

Range  : 

Ont.  (139),  N.  J.,  Pa.,  D.  C.,  Mich.,  Ill.,  Kans.  (38); 
Atlantic  to  100°  W.,  mostly  Upper  Austral  Zone  (104) 

Hosts  : 

R.  buoliana  (139) 

Annotations  : 

TmeZucha  AhyacZoniae.  (Cushman) 

Literature  Record:  CAemaiZus  Ahyacioniae.  Cushman  (43,104,140) 


Size  : 

Body  length,  2  6-7.5  ram  (43) 

Range  : 

Atlantic  to  Sask.  and  S.  D.  (104);  S.  D.  (43) 

Hosts  : 

R.  (( nu&tAana.  var.  btuhneZZL  (43,104) 

Annotations  : 
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Temctucha.  sp. 

Literature  Record:  Oiemtutui  sp.  (66,97) 

Size  : 

Range  :  Neb.  (66);  S.  C.  (48);  Ohio  (97);  Out.  (139) 

Hosts  :  R.  ^fiu&Viana  (48) 

R.  i^tfuxna  var.  bu&hnelli  (66) 

R.  tUgldarux  (97) 

R.  buoliana  (139) 


Annotations  :  One  generation  per  year  (97). 


A&iomvtu&  c lavipeA 
Literature  Record: 
Size  : 
Range  : 
Hosts  : 
Annotations  : 


(Davis) 

Body  length,  cf  7  mm,  antennae  4.5  mm  (44) 
Ont.  (139) 

R.  buo Liana  (139) 


KtAornttui  tvvtoLvo>ui&  (Rohwer) 


Literature  Record 

Size 

Range 

Hosts 


Podoga&teA  zve&UvoAui  Rohwer  (112) 

Body  length,  <S  8  ma;  ?  7.5  inn  (112) 

N.  M.  (104,  112) 

RhyaciorUa  sp.  (128) 

Evi&Ux i  sp.  (112) 


Annotations 
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At'UWlfctuA  sp. 

Literature  Record: 

Size  : 

Range  :  Neb.  (66);  Wise.  (124) 

Hosts  :  R.  InuMtnana  var.  buthnclti  (66) 

R.  buoliana  (124) 

Annotations  :  Solitary  internal  pupal  parasite;  larva  described  and 

illustrated  (124) . 


Superfami ly  Chalcidoidea 
Family  Trichogrammatidae 

Dowden  makes  reference  to  the  European  T>U.chog>untma  tvanzAcunt 
Westwood  being  liberated  in  Connecticut  and  New  Jersey  against  Myoclonia 
buotiana  but  this  was  never  known  to  be  established  (46) . 


T Hslchognarma  sp. 

Literature  Record: 

Size  : 

Range  :  Calif.  (119) 

Hosts  :  R.  zozana  (119) 

Annotations  :  Egg  parasite  rarely  encountered  (119). 
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TfUchogteama.  miniUun  Riley 
Literature  Record: 


Size 

Range 


Hosts 


Annotations 


Body  length  about  0.3  mm 

Common  throughout  U.  S.  and  Canada  (104);  Mich.  (70, 
94);  Mass.  (114);  Conn.  (51,55);  Va.  (80);  Qnt.  (7, 

87);  Ga.  (141) 

R.  adana  (87) 

R.  buoliana  (7,51,55,70,80,94,104,114) 

R.  InuAViana  (104) 

R.  sp.  (141) 

Cosmopolitan  parasite  which  attacks  the  eggs  of  many 
other  insects  whose  abundance  is  dependent  on  other 
hosts  (94) ;  a  differential  parasitism  between  pine 
species  with  shoot  moth  eggs  (70) ;  number  of  eggs  per 
host  probably  one;  adults  emerge  late  in  July  in 
Massachusetts  (114) ;  4%  of  R.  buoliana  eggs  parasitized 
in  Michigan  (94) ;  the  relationship  of  egg  density  and 
parasitism  (80).  Tip  moth  egg  parasitism  of  64.5% 
recorded  in  Georgia;  considered  as  potentially  the 
most  important  myaciorua  spp.  parasite  (141).  Doubt¬ 
ful  that  these  egg  parasites  will  ever  be  important 
enemies  of  R.  buoliana  (7).  Spiders  and  ants  exert 
more  control  on  R.  buoliana  than  T.  minutum  and  sane 
other  parasites  (77) .  Pictured  in  Figure  8f . 


Family  Eulophidae 

Sympit&sU  guttatipmnu  Girault  is  recorded  as  parasitic  of  R. 
buoliana  in  Maryland  (67)  and  SympieAli  sp.  parasitic  of  R.  u&tAana  in 
South  Carolina  (48)  and  Manitoba  (89) .  These  citations  are  considered 
erroneous;  members  of  the  genus  Sympizsls  are  well-known  parasites  of 
leaf-  or  pine-needle  miners.  Veno&tenuA  sp.  from  R.  >Ugidana  in  Ohio  (97) 
is  also  considered  a  stray  probably  from  a  needle  miner. 

According  to  B.  D.  Burks,  US  DA  taxonomist,  the  record  of  TelAa&ticJiuA 
va/Ucoanu  (Girault)  from  R.  \njjAtnjwa  in  Maine  and  Massachusetts  (114, 
140)  is  a  result  of  a  misidentification  made  in  1932. 


VicladoceAuA  sp. 

Literature  Record: 

Size  : 

Range  :  Calif.  (82) 

Hosts  :  R.  pa&adenana  (82) 

Annotations  : 
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Te^uU-tcdioi  cceAufeacena  Ashmead 
Literature  Record: 

Size  :  Body  length,  1.5  inn;  ?  1.6-1. 8  ran  (23) 

Range  :  S.  C.  (48) 

Hosts  :  R.  {AuA&uuia  (48) 

Annotations  :  Secondary  parasite. 


TeXAa&ticha&  tu/Uonun  (Hartig) 

Literature  Record: 

Size  :  Body  length,  1-1.4  ram;  2  1.1-2  inn  (23) 

Range  :  Mass.,  N.  J.,  N.  Y.  (47);  Ont.  (31,74,90,108,109,139); 

Canada  (7,46);  U.  S.  (7);  N.  Y.  (114);  N.  Y.,  Conn., 
Mass.,  N.  J.  (104);  Mass.,  N.  J.  (46) 

Hosts  :  R.  buoUana  (7,23,28,31,46,47,74,90,104,108,109,114, 

139) 


Annotations  :  Introduced  parasite  successfully  established  in  the 

U.  S.  and  Canada.  Internal  pupal  parasite  (28,46,74); 
gregarious  (7,67,114);  with  average  of  20  (114)  to 
23  (7)  parasites  per  host;  one  generation  per  year  (7, 
46) ;  full  grown  larvae  overwinter  in  pupal  shell  of 
the  host,  pupation  occurs  in  the  spring;  adult  females 
emerge  about  the  time  the  host  larvae  are  pupating 
(46).  Parasites  do  not  lay  on  host  pupae  already 
parasitized  and  do  not  lay  more  eggs  in  each  host  than 
can  reach  maturity  (7).  Lab  tests  showed  831  over¬ 
wintering  larvae  survived  —  23°  C.  (7).  Only  pupal 
parasite  recommended  for  release  against  R.  buctcana 
in  America;  requires  no  alternate  host;  apparently  a 
low  power  of  dispersal;  PesUlampui  Mayr  is  a 

hyperparasite  of  this  species  (7).  Considered  valuable 
control  agent  (108) .  Complete  life  cycle  and  morphology 
are  published  (74).  Established  but  control  value,  if 
any,  doubtful  (90). 
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TeXACLAticJiuA  long-icoApus  (Girault) 
Literature  Record: 


Size  : 

Body  length,  $  3.3  mm  (64) 

Range  : 

N.  M.  (104) 

Hosts  : 

R.  ^AiutAana  var.  bu&hmlLL  (104) 

Annotations  : 

TeXAOAtichuA  maAylandejU-U  (Girault) 

Literature  Record:  T vUia&tLchuA  cmti^omU  Gir.  (130) 


Size  : 

EpitzVia&£ichu&  cunbifiostmu  Girault  (41) 

Body  length,  d1  0.8-1. 5  nm;  ?  1-1.85  mm  (23) 

Range  : 

Mass.,  Md.,  D.  C.,  Va.,  Miss.,  Mo.,  Ill.  (104);  Va. 
(41,130);  Mass.  (114) 

Hosts  : 

R.  imxitAjam.  (23,41,104,114,130) 

Annotations  : 

Probably  not  associated  in  any  way  with  tip  moth  but 
rather  a  midge  (41) ;  adults  emerge  May  and  June  in 
Massachusetts,  one  parasite  per  host,  nunber  of 
generations  unknown;  possibly  a  hyperparasite  (114). 

T ztAau>tichu6  sp. 

Literature  Record: 

Te&uuticJtut>  vcuUconjvU  (Girault)  (114) 

Size 


Range  : 

La.  (41);  S.  C.  (48);  Olio  (97);  Maine  and  Mass.  (114) 

Hosts  : 

R.  ^nu&tfiana  (41,48,114) 

R.  nigldam.  (97) 

Annotations  : 

Misidentification  of  TatAa&tLchuA  vaiicoJuUs  (Girault) 
in  1932  included  here;  adults  emerged  in  May  and  June, 
one  parasite  per  host,  generations  unknown  (114). 
Te&uuticfiui  fumteJu.  Crawford  pictured  in  Figure  8b. 
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PaAaotinx  ta&dao.  Miller 
Literature  Record: 

Size  :  Body  length,  1.91  inn  (91) 

Range  :  Ark.,  N.  C.  (91) 

Hosts  :  R.  fituiA&iana  (91) 

Annotations  : 


EZa.cJieJLtui>  pirU  Gahan 
Literature  Record: 

Size  :  Body  length,  <f  1.4  inn;  ?  1.6  ran  (S7) 

Range  :  Va.  (57,41);  Maine,  Vt.,  Mass.,  Va.,  Mich.  (104) 

Wise.  (123,124) 

Hosts  :  R.  ^aaiViana  (41,57,104) 

R.  buotiana  (123,124) 


Annotations  :  Gregarious  external  larval  parasite  (41). 


ElacJieAtuA  sp.  nr. 
Literature  Record: 
Size  : 
Range  : 
Hosts  : 
Annotations  : 


ptni  Gahan 


Ont.  (139) 

R.  buotiana  (139) 

Adults  emerged  7  June  (139). 
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ElacheAtus  sp.  nr.  pAoteoteAatu  Howard 
Literature  Record: 


Size  : 

Body  length  1.8  im 

Range  : 

Cht.  (139) 

Hosts  : 

R.  buo Liana  (139) 

Annotations  : 

This  gregarious,  larval  parasite  emerged  25  April  in 
Ontario  (139). 

Hij64opu6  nhyoLcioniaz  Gahan 
Literature  Record: 


Size  : 

Body  length,  $  1.3  mm;  <f  smaller  (57) 

Range 

Va.  (41,46,57,104,130);  S.  C.  (48) 

Hosts  : 

R.  ^fuutAMia.  (41,57,104,130) 

Annotations  : 

A  gregarious  (41)  larval  parasite  (57) ;  reared  from 
both  generations  in  Virginia  (130).  Liberated  in 
Nebraska  against  R.  ^m&Viana  var.  bu&hmLU  in  1925; 
not  known  to  be  established  (46) . 

Hy-isoptu  sp. 

Literature  Record: 

Size 


Range  : 

W.  Va.  (67);  S.  C.  (48) 

Hosts  : 

R.  boo  Liana  (67) 

R.  ^mutnana  (48) 

Annotations  : 
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HyAAopuA  thymuA  Girault 


Literature  Record 

Size 

Range 

Hosts 

Annotations 


HyAAopuA  thymuA  (Girault)  (41,123) 

Body  length,  ?  0.85  ran  (62) 

Conn.,  Va.,  Neb.,  Calif.  (104);  Va. ,  Neb.  (41);  Conn. 
(1,51,52,53,54,55);  Mich.  (69,94);  Ohio  (92,96,97); 

Man.  (89);  W.  Va. ,  Md.  (67,81);  S.  C.  (48);  Qnt.  (3,4, 

31.51.108.139) ;  Va.  (46);  New  England,  N.  Y. ,  N.  J. 
(114);  Wise.  (123,124) 

R.  bfiuAtAjan*  (41,46,48,89,104,114) 

R.  tuigidana.  (97) 

R.  buotiana  (1,3,4,31,51,52,53,54,55,67,69,81,92,94, 

96.104.108.114.123.124.139) 

Gregarious,  external  parasite  of  grown  larvae  (41,54, 
92,124);  several  generations  per  year  (2,54);  at  least 
two  generations  per  year  and  a  partial  third  (124, 

139);  paralyzes  host  before  depositing  its  eggs  (3, 

139) ;  hibernates  as  pupa  in  host  gallery  in  bud  or 
shoot  (54,114);  possibly  only  one  generation;  adults 
emerge  May,  June  and  July  (114),  late  May  till  end  of 
July  (139),  peak  emergence  July  10-17  (123);  transforms 
to  pupal  stage  in  August  and  Sept,  and  develops  another 
generation  in  shoot  moth  the  following  spring  (94) . 

Caused  mid- August  increase  in  larval  mortality  of  R. 
buotiana  (69).  Probably  attacks  all  larval  stages; 
females  enter  host  tunnels,  paralyze  larvae  and 
deposit  one  to  several  eggs  on  or  near  host  (139). 

Most  abundant  parasite  (94);  accounted  for  13-23* 
mortality  in  the  fall  (108) .  Liberated  against 
busknetti  variety  in  Nebraska  in  1925,  not  known  to  be 
established  (46) .  Parasites  occurred  approximately  in 
equal  nunbers  on  the  two  trees  PinuA  HeA-inoAa  and  P. 
AytvoAVuA  infested  by  shoot  moth  (4).  Commonest  in 
the  bottom  of  trees  (81) . 

Emerged  successfully  from  the  same  host  with  Eu Aytoma 
pint  Bugbee,  Ha.bnoc.ytuA  tkynidoptcAtg iA  Howard, 
Eupztmeha  veAicjxla/uA  (Retzius) ;  larva  described  and 
illustrated;  number  per  host  1-86;  longevity  studies 
indicate  adults  can  survive  an  average  of  47  days  (124) . 
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EudeAuA  aAgytieAthlaz  (Crawford) 
Literature  Record: 


Size 

Body  length,  c?  1.8  mn;  ?  3  mn  (34) 

Range 

N.  Y.,  Minn.,  Wash.  (104);  S.  C.  (48) 

Hosts 

R.  ^Au6tAana  (48) 

Annotations 

EudeJuu  6ubopacu&  (Gahan) 

Literature  Record:  SccodcZJLa.  6ubopaca  Gahan  (57,130) 


Size  : 

SccodctZa  6ubopaca  (Gahan)  (41) 

Sccodclla.  6ubopacal  Gahan  (116) 

Body  length,  cT  1 . 25  mm;  $  1.9  mm  (57) 

Range 

Va. ,  La.  (41);  Qnt.,  Va. ,  Ohio,  La.,  Calif.  (104); 

Va.  (57,130);  Ont.  (116,139) 

Hosts  : 

R.  ^Au6tAona  (41,57,104,130) 

R.  buotiana  (104,116,139) 

Annotations  : 

Solitary  external  parasite  of  small  larvae  (41). 

Family  Elasmidae 

Ela6mu6  6  cto6AJ>  cutcttaXxLi,  Crawford 


Literature  Record 

Eta6rru6  6eXo6i6cutciZjml  Crawford  (104) 

Size 

Body  length,  (dl.5  mm;  ?  2  mm  (33) 

Range 

Va.  (41);  Va.,  La.,  Texas,  Wise.,  Neb.,  Kans.  Calif. 
(104);  Neb.  (66);  S.  C.  (48);  Texas,  Calif.,  Wise. 
La.,  Kans.  (107) 

Hosts 

R.  (±>UL6tfuxna.  (48,104,107) 

R.  \hju6tnjum.  var.  bu6hnelti  (66) 

Annotations 

Cushman  states  this  parasite  was  probably  reared  from 
a  midge  (41).  Secondary  parasite. 
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Family  Encyrtidae 


OoencytutuA  sp.  from  R.  ^AuA&iana  in  Virginia  (130),  and  A gejuxupU 
sp.  from  R.  paAadcncma  in  California  (82)  are  considered  by  B.  D.  Burks 
as  erroneous  parasite  citations. 

Copidos  oma  genicutatum  (Dalman) 

Literature  Record: 


Size  : 

Body  length  1.5  mm 

Range  : 

Mass.,  N.  Y.,  Conn.  (45,104);  Mass.  (114);  Mass., 

Conn.,  N.  Y.  and  Pa.  (46);  Ont.  (31,86) 

Hosts  : 

R.  buotiana  (31,45,46,86,104) 

R.  ^nii&Viana  (114) 

Annotations  : 

Introduced  gregarious  parasite  of  R.  buoLLana ;  tiny 
poly  embryonic  chalcid  which  completes  development 
about  the  time  shoot  moth  larvae  are  full  grown; 
pupation  takes  place  inside  the  empty  host  skin;  six¬ 
teen  parasites  per  host  (45) .  Overwinters  in  an 
immature  stage  with  the  host  larva;  one  generation  per 
year  (46) .  Parasite  identity  is  questioned  for  R. 

adults  emerge  in  May;  probably  one  genera¬ 
tion;  gregarious  (114). 

Family  Eupelmidae 

Eupcimta  cyanice.pi>  amccua  Girault 


Literature  Record: 

Eupe£mu&  cyatUccp*  Ashmead  (110,123,124) 

Size  : 

Body  length,  ?  3.6  mm;  ovipositor  0.08  mm  (63) 

Range  : 

N.  Y.  to  Ga.  and  Ill.,  Ohio,  Ark.,  N.  M.  and  ?  Texas 
(104);  Va.  (130);  N.  C.  (17);  Ont.  (110);  Mass.  (114); 
Wise.  (123,124) 

Hosts  : 

R.  tm&tsiana  (17,104,114,130) 

R.  biwliana.  (110,123,124) 

Annotations  : 

Adults  emerged  in  Ontario  on  24  June  (110).  In 
Massachusetts  adult  emergence  was  May  and  June;  gre¬ 
garious;  at  least  two  generations  per  year;  hiberna¬ 
tion  occurs  in  host  larval  cavity  (114) .  Evidence 
suggests  this  is  a  secondary  parasite  through  ExeJvu>teA> 
comtockAsi  (Cresson)  (124) . 
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Eupetnus  cyaru.ce.p6  cyaru.cep6  Ashmead 


Literature  Record 


EupeZmus  cyarucep6  Ashmead  (41,48,67,81) 


Size 

Range 


Hosts 


:  Body  length,  $  3.6  mm;  ovipositor  0.08  mm  (10) 

:  Ont.  to  N.  C.,  Fla.,  Miss.,  La.,  Texas,  Ark.,  Okla., 
Kans.,  N.  M.  (104);  W.  Va. ,  Md.  (67);  S.  C.  (48); 

Md.  (81) 

:  R.  {AustAana  (41,48) 

R.  buotiana  (67,81) 


Annotations 


:  Primary  or  secondary  (41) ;  rare  larval  parasite  (81) . 
Pictured  in  Figure  8a. 


Eupettiu 6  sp. 

Literature  Record: 

Size  : 

Range  :  S.  C.  (48) 

Hosts  :  R.  {Aus-tAana  (48) 

Annotations  : 


EupeJtmella.  ve6icuZaAi6  (Retzius) 

Literature  Record:  MacAoneuAa  veAicntvuA  (Retzius)  (107,124) 

M acAoneuAa  (=  Eupetmetta)  veA-iculaAis  (124) 

Size  :  Body  length,  ?1.25  to  3.2  mm  (58) 


Range 


Hosts 

Annotations 


Ont.  (107,139);  Ont.  and  Maine  to  Va. ,  Tenn.,  Colo., 
Utah,  Oreg.,  Wash.  (104);  Wise.  (123,124) 

R.  buotiana  (107,123,124,139) 

ftie  specimen  emerged  in  Ontario  on  11  July;  since  only 
one  specimen  was  taken  from  shoot  moth  material,  fur¬ 
ther  raising  is  necessary  to  establish  its  association 
(139).  Secondary  parasite.  Solitary,  external, 
primary  or  secondary  parasite;  ExeA i6te6  comtockti 
(Cresson)  and  Hy66opu6  thymui  Girault  served  as  hosts 
for  this  secondary  pest;  larval  taxonomy  outlined  and 
illustrated  (124).  Pictured  in  Figure  8c. 
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Encyfcta&p-U  cali^oanlca  (Ashmead) 


Literature  Record 

Size 

Range 

Hosts 

Annotations 


Encyn£aAplt>  cati^onnicuA  (Ashmead)  (60) 

Body  length,  ?  3.5  nm  (14) 

N.  M.,  Calif.  (60,104) 

EveXsua  sp.  (60,104) 

Records  in  U.  S.  National  Museum  indicate  1913  and 
1932  collections;  not  a  common  species. 


Family  Perilampidae 

PojulampuA  canadmAlA  Crawford  (*  PcxilmpuA  canadcnA. id  canadcriAlA 
Crawford)  is  recorded  as  a  parasite  of  R.  buotiana  in  West  Virginia  (67) 
and  PcruJtmpuA  chayAopae.  Crawford  has  been  recorded  as  a  parasite  of  R. 
fiauAtaana  (104,140)  and  R.  fiouAtnana  var.  buAhnctti  in  Nebraska  (66). 
According  to  B.  D.  Burks  these  are  erroneous  since  the  former  attacks 
Neuroptera  and  the  latter  attacks  larvae  of  solitary  Aculeata. 


PcAltampuA  ^utvlcofinli  Ashmead 


Literature  Record: 

Size  : 

Range  : 


PcsUZampuA  ^utvlcohnlA  fiulvlcotuuA  Ashmead  (97,104, 
114,140) 

Body  length,  J  2  nm  (10);  d  1.5-3  mm;  $  1. 5-3.5  nm 
(118) 

Que.  to  Fla.,  west  to  Calif,  and  B.  C.  (104);  Maine, 
N.  H.,  Mass.,  N.  Y. ,  N.  J.  (114);  Ohio  (97);  S.  C. 
(48);  W.  Va.  (67);  Que.  (18);  Va.  (130) 


Hosts  :  R.  fiauAtnana  (48,104,130) 

R.  nlgldana  (97,114) 

R.  buotiana  (67) 


Annotations  :  Hyperparasite  (18,97)  chiefly  through  OhgltuA 

obAcuAcutoa  (Nees)  (18) ;  other  hosts  include  Euaytoma 
pint  Bugbee  or  Campoptcx  sp.  (97);  A panlcleA  zplnotlac 
Viereck  (104).  Adults  emerge  July,  August  and  Septem¬ 
ber;  one  parasite  per  host;  at  least  two  generations 
per  year;  hibernates  in  larval  stage  (114).  Secondary 
parasite.  Pictured  in  Figure  7b. 
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VzAAjjxmpuA  kyaLinui  Say 
Literature  Record: 


Size 

Body  length,  cT  2-4  nm;  $  2-5.5  mm  (118) 

Range 

Hosts 

?  RhycuUorUa  sp.  (107) 

Annotations 

Secondary  parasite. 

PtsUlconpuA  txi&tu  Mayr 
Literature  Record: 


Size 

Body  length,  <f  1.75-2.75  mm;  $  2-3  nm  (118) 

Range 

Qnt.  (104,116) 

Hosts 

R.  buotiana  (104,116) 

Annotations 

Secondary  parasite  of  TemeZucha  intojmwptoK  (Graven 
horst)  and  OAgZZai  ob^cu/uUoA.  (Nees) ;  75%  of  adults 
issuing  were  P&uJiampuA  fyil&tu,  Mayr  instead  of  the 
primary  parasites  (45).  Secondary  parasite. 

PeAiZampuA  sp. 

Literature  Record 

Size 


Range 

Neb.,  Va.  (41) 

Hosts 

R.  fiAu&tAana  (41) 

ReZuuia  sp.  (?)  (117) 

Annotations 

Secondary  parasite  (41) . 
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Family  Torymidae 


MonodontomeAuA  dzntipu  (Dalman) 
Literature  Record 
Size 


Range 

Hosts 

Annotations 


Body  length,  cT  2.75  im;  $  3.5  mm,  ovipositor  1  nm  (59) 

Ont.,  Que. ,  Maine,  N.  Y.,  N.  J.,  Conn.,  Pa.,  Ohio, 
Mich.,  Idaho  (104);  Wise.  (79);  Ont.  (90,139) 

R.  bujoLLcwa.  (90,139) 

MonodontoweMU,  aeA&uA  Walker  pictured  in  Figure  8g. 


MonodontmeAuA  wt Lnon  (Ratzeburg) 

Literature  Record:  M onodontomeAui  AubobtoleXuA  Gahan  (59,104) 


Size 

Range 

Hosts 

Annotations 


Body  length,  cT  3 . 1  mm;  $  2.75  to  3.4  ran;  ovipositor 
0.85  to  1.2  mm  (59) 

W.  Va.  (67);  Del.,  N.  J.,  N.  Y.,  B.  C.  (107);  N.  Y., 
N.  J.,  Del.  (104) 

R.  buotiana  (67) 

Emerged  from  pupa  (67).  Secondary  parasite. 


Family  Pteromalidae 

TnldymcUt  sp.  is  recorded  as  a  parasite  of  R.  ^fauViana  in  South 
Carolina  (48).  B.  D.  Burks  seriously  questions  Tfu.dymnii,  sp.  since  this 
genus  parasitizes  Diptera  and  a  few  Hemiptera. 
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Catvlaccus  azmov-OUdiA  (Girault) 
Literature  Record: 


Size 

Range 

Hosts 

Annotations 


:  Body  length,  1. 5-2.5  ram;  $  2-3  mm  (24) 

:  Va.  (130);  Que.,  Qnt.,  Bermuda  (79);  Mass,  to  Fla., 
Texas,  Utah  and  Calif.,  north  to  Wise.  (104) 

:  R.  ^au&Viana  (24,104,130) 

:  Secondary  parasite. 


VibmcJiyA  cavut,  (Walker) 
Liberature  Record 
Size 
Range 
Hosts 

Annotations 


Body  length  1.3-2. 5  mm 
Ohio  (96) 

R.  buo liana  (96) 

Secondary  parasite.  Pictured  in  Figure  7c. 


Vi-bmachyb  sp. 

Literature  Record: 

Size  : 

Range  :  Va.  (130) 

Hosts  :  R.  fiAuA Viana  (130) 

Annotations  : 
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HabAocytiu  phycidUA  Ashmead 
Literature  Record: 


Size 

Range 

Hosts 

Annotations 


Body  length,  $  3  mm  (15) 
S.  C.  (48) 

R.  ^nuAViana  (48) 


HabAocytus  thysUdoptesUg-Li  Howard 
Literature  Record: 

Size  :  Body  length  3.4  mm 

Range  :  Maine,  N.  H.,  Conn.,  Va. ,  N.  C.,  Mo.,  Ill.,  Wise. 

(104);  Maine,  N.  H.,  Vt.,  Mass.,  Conn.,  N.  Y.  and 

Del.  (114);  Conn.  (55);  Out.  (110);  Ohio  (96,97); 

S.  C.  (48);  W.  Va.  (67);  N.  C.  (17);  Man.  (89);  Va. 
(41);  Md.  (67,81);  Wise.  (123,124) 

Hosts  :  R.  fiAu&ttana  (17,41,48,89,104) 

R.  Aigidana  (97,114) 

R.  buoUana  (55,67,81,96,104,110,114,123,124) 


Annotations  :  Solitary,  external  parasite  of  larva;  primary  and 

in  one  case  secondary;  intermediate  hosts  Campoplzx 
fisutA&uwae  Cushman  (41,104),  Itopfec-tcs  conquli-itoA 
(Say)  (104);  gregarious,  external  larval  parasite  (67, 
123,124).  Liberated  in  Nebraska  against  the  bu&hmLU. 
variety  in  1925,  not  known  to  be  established  (46). 
Adults  emerge  June,  July,  Aug.,  and  Oct.,  one  parasite 
per  host;  at  least  two  generations  per  year;  hiber¬ 
nates  as  immature  stage  on  host  in  larval  case  or  cell 
(114) .  Adult  emergence  29  July  in  Ontario  (110) . 

Rare  larval  parasite  (81).  Preference  for  pupae, 
average  of  4  per  host  individual,  shows  preference  for 
hosts  in  lwer  tree  crown,  peak  emergence  in  mid- July 
and  early  August  (123);  range  of  1-8  per  host; 
ExeJuAteA  comtodvu.  (Cresson) ,  EuAytoma  p-ini  Bugbee , 
and  Hys&opuA  thymut>  Girault  serve  as  secondary  hosts; 
larva  described  and  illustrated  (124) .  Pictured  in 
Figure  7d. 
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HabAocytuA  sp. 
Literature  Record 


Size 

Range 

Hosts 


Annotations 


Neb.  (66);  Ont.  (31,116,139);  W.  Va.  (67);  S.  C.  (48) 

R.  ^AuAtAona  (48) 

R.  buoLLana  (31,67,116,139) 

R.  ^AuAtAana  var.  buAhneJLLL  (66) 

In  Ontario  one  specimen  emerged  21  June  and  four 
specimens  emerged  3  July  from  R.  buoLLana;  some  species 
of  this  genus  are  hyperparasites  (139) .  Spiders  and 
ants  exert  more  control  on  R.  buoLLana  than  HabAocytuA 
sp.  and  other  parasites  (77). 


Family  Eurytomidae 

EuAytoma  tylodcAmatiA  Ashmead  (Fig.  8d,  8e)  is  a  misidentification  for 
EuAytoma  pint  Bugbee.  The  former  species  is  erroneous ly  found  in  nunerous 
citations.  An  additional  misidentification  includes  EuAytoma  appcndigaAtcA 
(Swederus) .  This  was  recorded  by  Sheppard  in  1933  (116)  and  the  citation 
was  carried  over  in  several  subsequent  parasite  lists  (31,104,110). 

All  of  the  above  references  should  refer  to  EuAytoma  pint  Bugbee. 


EuAytoma  sp. 


Literature  Record: 

Size  : 

Range  :  Neb.  (121);  Ont.  (110);  N.  Y.  (114) 

Hosts  :  R.  AUAtAana  var.  bu&hncLLL  (121) 

R.  Aigidana  (114) 

R.  buoLLana  (110) 


Annotations  :  Introduced  in  Nebraska  against  buAhntlLL  variety, 

establishment  confirmed  (121) ;  adults  emerged  30  June 
in  Ontario  (110) ;  adults  emerged  during  August  in 
N.  Y. ;  one  parasite  per  host;  at  least  two  generations 
per  year  (114) . 
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EuAytoma  pint  Bugbee 

Literature  Record:  EuAytoma  appeMdcgaiteA  CSwederus)  (31,110,116) 


Size  : 

EuAytoma  tylodnAmatiA  Ashmead  (17,53,55,66,92,104,106, 
114,130,140) 

EuAytoma  tytodejvmatu  (Ashmead)  (41,96) 

Body  length,  3  nrn;  ?  4.5  mm  (21) 

Range  : 

Canada  and  U.  S.,  from  southern  Que. ,  Qnt.,  Man.,  Sask., 
and  B.  C. ,  south  to  Md. ,  Va.,  Mo.,  Neb.  (21);  W.  Va., 

Md.  (67,81);  S.  C.  (48);  Ohio  (96,97);  Va.  (41,46,130); 
Mich.  (94);  Ont.  (3,31,110,116,139);  Neb.  (46,66);  N.  Y. 
(114);  N.  C.  (17);  Conn.  (53,55,114);  Mass.  (114); 
eastern  U.  S.  and  southern  Canada  (41);  Wise.  (123,124); 
Ont.,  New  England,  N.  J.,  Pa.,  Wise.  (104) 

Hosts  : 

R.  {>Aut>tAana  (17,21,41,48,53,104,106,107,114,130) 

R.  InuA&uwa  var.  bu&kneLLL  (46,66,106) 

R.  buAknzlLL  (21) 

R.  fugidana  (21,92,97,107) 

R.  buoliana  (3,21,31,53,55,67,81,92,94,96,104,107,110, 
114,116,123,124,139) 

Ev&Viia  (=RhyacA.onca)  buotiana  (21) 

EveAtiia.  (aRhyaciorUa)  fiAu&tAana  (21) 

Annotations  : 

New  species  previously  reported  as  EuAytoma  tylodeji- 
matu  Ashmead  (21,107)  or  EuAytoma  appundiga&teA 
(Swederus)  (31,104,110,116).  External  larval  parasite 
(3,41,55,67,94,139);  solitary  (94);  observations 
indicate  this  species  may  be  both  a  secondary  and 
multiple  parasite  (124) ;  probably  a  secondary  parasite 
as  it  will  not  oviposit  on  active  shoot  moth  larvae  in 
the  laboratory  (139);  classified  a  "cleptoparasite"  as 
it  depends  on  other  parasites  to  inactivate  or 
parasitize  host  larvae  before  it  lays  eggs  (3) ;  may 
occasionally  act  as  secondary  parasite  (21) .  Adult 
emergence  was  from  early  June  until  late  July  in 

Ontario  (139);  emergence  date  24-30  June  and  3-19  July 
in  Ontario  (110);  adults  emerge  May,  June,  and  July 
(114);  development  from  egg  to  adult  averaged  28  days 
(21-34)  in  Wisconsin  (124).  Common  larval  clepto¬ 
parasite  (81);  probably  ovipositing  in  Scambui  (S.) 
nt&pa<L  (Harris)  or  ExeAi&tu  com&tocliti  (Cresson) , 
peak  emergence  in  late  July  (123) ;  one  host  is 
MacAOcentAuA  ancytivoAus  Rohwer  (104) .  Liberated  in 
Nebraska  against  the  buAknoJLLL  variety  in  1925;  not 
known  to  be  established  (46) ;  important  in  the  Piednont 
of  South  Carolina  (48) ;  numerous  in  Virginia  during  both 
generations  of  R.  &Au6tAana  (130) ;  at  least  two  genera¬ 
tions;  hibernates  in  larval  cell  (114);  description  of 
immature  stages  (3) ;  larval  and  egg  descriptions  out¬ 
lined  and  illustrated  (124) . 
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EuAytoma  sp.  prob.  fU.ru.  Bugbee 
Literature  Record: 

Size  : 


Range 

Ont.  (139) 

Hosts 

R.  buoLLana  (139) 

Annotations 

Family  Chalcididae 

B.  D.  Burks  considers  BAachymeAUa  molz6ta\  Burks  (s  BAachymcAUa. 
(BAackymeAUa')  mole^tae.  Burks)  (25)  as  an  erroneous  R.  ^AuitAjina  parasite 
record  from  South  Carolina  (48) . 

HaZtUchelLi  Akyacioniae.  Gahan 
Literature  Record: 


Size 

Body  length,  cT  2.8  mm;  ?  3.6  mm  (57) 

Range 

Mass.,  Va.,  Neb.  (104);  Mass,  and  N.  J.  (114);  Va. 
(46,57,130);  Ohio  (97);  S.  C.  (48);  N.  C.  (17);  Mass. 
(41);  Neb.  (57) 

Hosts 

R.  im&tAana  (17,41,48,57,104,114,130) 

R.  fiAu&tAana  var.  buihneZti  (57,104) 

R.  Aig-idana  (97) 

Annotations 

Rare  as  R.  {AuitAana  parasite  because  of  its  small 
size;  pupates  in  host  pupa  (41);  adults  emerge  May, 
June,  and  July;  one  parasite  per  host;  two  or  more 
generations  per  year;  hibernates  in  host  pupa  (114); 
numerous  both  first  and  second  broods  in  Virginia 
(130) ;  liberated  in  Nebraska  against  buAhneZU. 
variety;  not  known  to  be  established  (46). 
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HaJLtLchitla  xanticlu  (Walker) 
Literature  Record: 


Size 

Range 

Hosts 

Annotations 


Body  length,  2. 3-3.8  inn 

Que.  to  Fla.,  Ill.,  Ohio,  Kans.,  Neb.  (104);  Neb.  (121) 

R.  ^Kiutfuxna  var.  bu&kneJLLi  (121) 

R.  biwtiajia  (104) 

Introduced  in  Nebraska  against  the  buAhneJJU.  variety; 
establishment  confirmed  (121) . 


HattichzZta  n.  sp. 

Literature  Record: 

Size  : 

Range  :  Neb.  (66) 

Hosts  :  R.  hhJuAtfLOLna.  var.  bu&hnelJU.  (66) 

Annotations  : 


Spilochatci&  ^tavoplcXa  (Cresson) 


Literature  Record 


SfUZochatc U  dzJUAa  (Cresson)  (41,130) 


Size 


Body  length,  <$  3.5  inn  (22) 


Range 


N.  Y.  to  Fla.,  Texas,  Kans,  and  Ill.,  Colo.,  N.  M. , 
Ariz.,  Calif.,  Oreg.  (104);  Va.  (41,130);  S.  C.  (48); 
N.  C.  (17) 


Hosts 


Annotations 


R.  ^Au&tAana  (17,41,48,104,130) 

Evz&Ua  fiAuA&uina  (22) 

Secondarily  parasitic  through  pupal  parasite  (41) ; 
collected  from  both  broods  in  Virginia  (130) . 
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SpiZockalcAA  IzptU  Burks 
Literature  Record: 


Size 

Body  length,  ^Z.S-S.S  inn  (22) 

Range 

S.  C.  (48);  Calif.,  Nev. ,  Idaho  (104) 

Hosts 

R.  ^tuL&Viana.  (48) 

Annotations 

SpAJLochaJLcAj*  sp. 

Literature  Record 

Size 

Range  :  Va.  (41) 


Hosts 

R.  ^fiLU>Vuxna  (41) 

Annotations 

Secondarily  parasitic  through  pupal  parasite  (41) . 

Superfamily  Bethyloidea 

Family  Bethylidae 

GorUozui  is  the  only  genus  of  this  superfamily  that  has  been  found  to 
be  parasitic  on  RhycLciorUa.  Pictured  in  Figure  7e. 

GoniozuA  columbianuA  Ashmead 
Literature  Record: 


Size 

Body  length,  cTl.5-2  mm;  ?  1.5-2  mm  (13) 

Range 

Ohio  (96);  D.  C.  (13) 

Hosts 

R.  buotiana  (96) 

Annotations 

-99- 


GorUo  zua  zZzctai  Fouts 
Literature  Record: 


Size  : 

Body  length,  cf  2.1  ran;  $  2.3  mm  (50) 

Range  : 

La.  (50,104);  S.  C.  (48) 

Hosts  : 

R.  ^kuaVlcuiol  (48,50,104) 

Annotations  : 

Goniozm>  nr.  zlzctuA  Fouts 
Literature  Record: 

Size  : 

Range  :  Ohio  (96) 


Hosts  : 

R.  buctiana  (96) 

Annotations  : 

GorUozus  fiovzolatui  Ashmead 
Literature  Record: 


Size  : 

Body  length,  ?  2.5  to  3  mn  (13) 

Range  : 

Ohio  (96);  Fla.  (11) 

Hosts  : 

R.  biwliana  (96) 

Annotations  : 
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GoniozuA  long<cce.p&  Kieffer 


Literature  Record 

Size 

Range 

Hosts 


Body  length,  ?3.5  nun  (78) 

La.  (41);  Neb.  (66);  Texas  (41,78,104) 

R.  thorn.  (41) 

R.  fisuiA Viana  var.  buAkneXJU.  (66) 


Annotations  :  External  parasite  of  larva;  probably  gregarious  on 

full  or  nearly  full-grown  larvae  (41). 


GoniozuA  long^inunv-iii  Fouts 
Literature  Record: 

Size 
Range 
Hosts 

Annotations 


Body  length,  J2.15  mm;  ?  2. 70  mm  (50) 
Neb.,  S.  D. ,  Calif.  (104);  Neb.  (50) 

R.  { \Aii6tAana  var.  buAlmoUU.  (50,104) 


Goucozua  n.  sp. 

Literature  Record 

Size 

Range 

Hosts 

Annotations 


Mass.  (114) 

R.  ^huAtKana  (114) 

Adults  emerged  in  July;  one  parasite  per  host; 
generations  unknown  (114) . 
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GonLozuA  sp. 

Literature  Record: 

Size  : 

Range  :  Mass.  (114) 

Hosts  :  R.  buoliana  (114) 

Annotations  :  Adults  emerged  in  June;  one  parasite  per  host; 

generations  unknown  (114) . 


Superfamily  Proctotrupoidea 
Family  Platygasteridae 

A  Plcutyga&teA  sp.  was  reared  from  R.  ^KuAtfuma  infested  material 
from  South  Carolina  (48) .  This  doubtful  citation  is  omitted  since  most 
species  of  this  genus  parasitize  Diptera  of  the  family  Cecidomyiidae  (104) . 


Superfamily  Cynipoidea 
Family  Cynipidae 

Pseudo  zacoila  (*  HexameAoceAa  sp.)  sp.  was  reared  from  R.  boo  liana 
infested  shoots  in  Maryland  (81).  Kulman  questions  this  very  rare  parasite 
(probably  parasitic  of  Diptera)  so  it  is  therefore  omitted. 
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ORDER  DIPTERA 


Superfamilies  Mycetophiloidea,  Nothyboidea,  Muscoidea 

Families  Sciaridae,  Otitidae,  Muscidae 

The  following  species  are  recorded  as  parasitic  of  R.  buoliana  from 
Maryland;  baady&-La  sp.  (67),  and  Euxz&Za  prob.  notaZa  (Wiedemann)  (81). 
In  all  probability  these  are  scavengers  or  saprophagic  and  are  erroneous 
citations.  Cotno&Za  sp.  is  a  questionable  record  from  R.  nZgidana  in 
Ohio  (97). 


Superfamily  Chloropoidea 
Family  Giloropidae 
Haplzg-Lnztta  conicoZa  (Greene) 

O&ciwZZa  conicoZa  Greene  (123,124,139) 

Body  length  1.5  mm 

Oreg. ,  Calif.,  Utah,  Wise.,  Ont.,  Que.,  ?  Ark.  (120); 
Wise.  (123,124);  Ont.  (139) 

R.  buoZLana  (123,124,139) 

Two  individuals  emerged  from  one  R.  buo Liana  on 
August  11  in  Wisconsin  (123) ;  role  of  insect  is  still 
not  adequately  clarified  (124) . 


Literature  Record 

Size 

Range 

Hosts 

Annotations 


Lypka  dub-La  (Fallen) 


Superfamily  Oestroidea 
Family  Tachinidae 


Literature  Record 

Size 

Range 

Hosts 


TacJiina  (120) 

Body  length  5.5  mm 

Sweden,  Palearctic;  introd.  Mich.,  eastern  Canada, 

N.  Y.,  Mass.,  Conn.,  questionable  establishment  (120). 
Conn.,  Mass.,  N.  Y.  (46) 

R.  buoZLana  (45,46) 


Annotations  :  In  1934  Dowden  stated  a  native  species  has  been  deter¬ 
mined  as  Lypka  dub-La  but  it  is  not  known  if  it  is  bio¬ 
logically  the  same  as  the  European  one  or  not.  To 
date  the  American  species  had  not  attacked  R.  buoZLana 
(45). 
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Lixophaga  me.dioc/uA  Aldrich 
Literature  Record: 

Size  :  Body  length  3-3.8  ran  (2) 

Range  :  Va. ,  Ill.  to  N.  J.,  south  to  Miss,  and  Fla.  (120); 

N.  Y.,  N.  J.  (114);  Va.  (41,130) 


Hosts  :  R.  (2,41,46,48,114,130) 

R.  buoliana  (114) 

Annotations  :  Internal  larval  parasite  which  emerges  from  the  larva 

and  pupates  (41) .  This  solitary  parasite  probably 
has  two  generations  per  year  (114) .  Liberated  in 
Nebraska  against  R.  finuA&iana  var.  buihneZLi  but  it  is 
not  known  to  be  established  (46) .  In  South  Carolina 
this  was  the  second  most  abundant  parasite  of  R. 
j fau&tAana  (48) .  Pictured  in  Figure  7f . 


Lixophaga  plumb Aldrich 
Literature  Record: 

Size 
Range 

Hosts 

Annotations 

Lixophaga  sp. 

Literature  Record: 

Size  : 

Range  :  S.  C.  (48) 

Hosts  :  R.  iKu&tKarLa  (48) 

Annotations  :  Undoubtedly  either  Lixophaga  plmbea  or  Lixophaga 

medio  ctci . 


:  Body  length  3-3.5  mm 

:  Va. ,  Utah  to  Ont.  and  Conn.,  south  to  Ariz.  and  Fla. 
(120);  Va.  (41,130) 

:  R.  ^KuAtAana  (2,41,46,130) 

:  Internal  larval  parasite  which  emerges  from  host  larva 
and  pupates  (41) .  It  is  a  less  abundant  species  than 
Lixophaga  mediocJuA  Aldrich.  Introduced  in  Nebraska 
against  R.  finuAtAana  var.  buAhnelli  but  not  known  to 
be  established  (46) . 
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UxopkytLop&cA  xztvUae.  (Coquillett) 

Literature  Record:  Adnontca  Actiniae  Coquillett  (82) 


Size 

Body  length  4.9  ran 

Range 

Calif.,  Oreg.  (120);  Calif.  (82) 

Hosts 

R.  paAadenana  (82) 

Annotations 

Most  widespread  and  commonest  larval  parasite  with 
average  of  18-20%  parasitism;  however,  90%  parasitism 
was  not  uncannon;  parasite  cocoons  are  found  in  larval 
burrows;  one  per  host  (82). 

Actia  nudibaAiA  Stein 
Literature  Record: 


Size 

Body  length  5.5  mm 

Range 

Germany;  introduced  in  Qnt.,  Mass.,  Conn.,  not 
established  (120);  Conn.,  Mass.  (46);  Qnt.  (86);  re¬ 
leased  in  Conn.,  Mass.,  Ont.,  no  recoveries  reported 
(7) 

Hosts 

R.  buotiana  (46,86) 

Annotations 

This  solitary  internal  larval  parasite  has  been  intro¬ 
duced  in  a  number  of  places  but  confirmed  establish¬ 
ment  is  lacking.  In  Europe  it  overwinters  in  Evetxia 
AeA-inztta  (L.)  and  in  sunnier  attacks  R.  buotiana.  Two 
generations  a  year  with  different  hosts  suggests  the 
need  for  an  alternate  host  for  successful  establish¬ 
ment  (7). 

Exynnia  tovOUciA  (Coquillett) 
Literature  Record: 


Size 

Body  length,  ?  5.5  mm  (32) 

Range 

Calif.,  B.  C.  to  Newfoundland,  south  to  Calif.,  Mexico 
and  Va.  (120);  Wise.  (124);  S.  D. 

Hosts 

R.  {AuAtAana  var.  buAkndUU. 

R.  buotiana  (124) 

Annotations 

Unpublished  record  for  buAhnett i  variety  based  on 
specimens  in  U.  S.  National  Museum  collection.  Inter¬ 
nal  larval  parasite  emerging  from  pupa  of  R.  buotcana; 
pupariun  and  larva  described  (124) . 
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HmotiWLa  ^loAatu  (Fallen) 
Literature  Record: 


Size 


Range 

Sweden;  introduced  in  Ont.,  Olio,  Mass.,  Conn., 
questionable  establishment  (120);  New  England,  N.  Y. 
and  N.  J.  (114) 

Hosts 

R.  buotiana  (114) 

Annotations 

Adults  emerge  in  late  June,  July,  Sept.,  Oct.;  two  or 
more  generations  per  year;  one  per  host;  hibernates 
as  larva  in  host  (114) . 

Madsiemyia.  AaundeAAti  (Williston) 
Literature  Record: 

Size  : 


Range 

New  England,  B.  C.  to  Newfoundland,  south  to  Calif., 
Mexico,  Ill.,  Mass.  (120);  Qnt.  (139) 

Hosts 

R.  buotiana  (139) 

Annotations 
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82,83,84,85,86,87,88,89,90,91,92, 

93,94,95,96,97,98,99,100,101,102, 

104 

2,55,58,59,60,61,63,66,68,69,70, 

73,74,75,76,78,79,80,83,85,86,87, 

90,94,95,96,97,98,101,104,105 

.  61 

.  74 

.  2 

.  2,59,60 

.  2,55,63,81,88,105 

2,51,53,54,59,60,64,66,73,74,76, 
79,81,83,86,90,94,95,96,97,103 
..  1,2,4,50,56,60,66,75,79,81,99 

.  2 

.  2,80 

.  91 

.  63 

.  6,19,20,62 

.  63 

.  62 

.  63 

.  64 

.  62 

.  6,20,21,63 

.  6,20,21,63 

.  6,20,21,64,96 

.  6,20,21,63,64 

.  6,20,65 

.  19,20,36,65 

.  64 

.  65 

.  87 

.  87 

.  87 

.  98 

.  8,30,40,98 

.  8,30,40,99 

.  30,99 

.  81 

.  81 

.  62 

.  62 

.  103 

.  6,25,76 

.  6,25,42,78 

.  6,25,52,77,91 

.  6,24,78 

.  6,25,42,78 

.  24,79 
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TzViaAtLcJnuA  coeAulz6czn6  Ashmead .  7,26,38,82 

cunzc^onmiA  Gir .  83 

kuntzui  Crawford .  48,83 

long-iconpu&  (Girault) .  7,26,83 

masiylandznii-Lb  (Girault) .  7,26,83 

sp .  83 

tusUonm  (Hartig) .  7,26,82 

va'u.coAJtid  (Girault) .  81,83 

Tturfha&a.  nztiniaz  (Cresson) .  6,76 

sp .  24 

TtUehogsuama  zvanz6czn6  Westwood .  80 

mimitum  Riley .  7,48,81 

sp .  81 

TsUdymut,  sp .  92 

Wwpkyllopt>iA  fieXuviaz  (Coquillett) .  8,105 

sp .  32 

Zalzp£opygut>  nztiniaz  (Cresson) .  76 


-127- 


ACKNOWLEDGMENTS 


The  author  wishes  to  express  special  thanks  to  Miss  Luella  M. 

Walkley  and  to  Drs.  B.  D.  Burks,  C.  W.  Sabrosky,  and  P.  M.  Marsh,  U.  S. 
Department  of  Agriculture  taxonomists  with  the  National  tetseum,  for  their 
assistance  in  developing  keys,  manuscript  reviews,  and  supplying  specimens 
for  study.  Appreciation  is  also  extended  to  Dr.  H.  K.  Townes,  American 
Entomological  Institute,  Ann  Arbor,  Michigan,  for  supplying  insect 
specimens;  to  Dr.  G.  S.  Walley,  Canada  Department  of  Agriculture,  Ottawa, 
Ontario,  for  assistance  in  clarifying  certain  Canadian  parasite  citations; 
and  to  Drs.  H.  M.  Kulman,  University  of  Minnesota,  and  R.  C.  Fox,  Clemson 
University,  for  manuscript  reviews. 

Two  staff  members  of  the  Southeastern  Forest  Experiment  Station  also 
merit  recognition:  Mrs.  Jacqueline  J.  Duncan  for  suggestions  on  format 
and  for  painstaking  preparation  of  a  highly  specialized  manuscript,  and 
William  G.  Lewis  for  the  specialized  photographic  work  involved  in  the 
preparation  of  the  figures. 


